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On the Biological Significance of Serotonin 


H. Laborit, P. Niaussat, R. Browssolle, and J]. M. Jouany 


FRANCE 


PARIS, 


Serotonin has been the subject of numerous biological and physiological studies 


during the past few years. An excellent review on this subject was published recently 


in the Journal de phystologse.' 
The part played by serotonin in the functioning of the central nervous system has 


attracted the attention of a large number of investigators. Although its action ts 


obvious and has permitted establishing a relationship between various drugs with 


synergistic or antagonizing psychotropic effects containing in their formula an 


indole nucleus, and although this substance has given rise to a large number of hy 


potheses as to its role _a tendency to which we too have not been immune ), the ques 


tion must be ratsed as to whether research tn such a direction has not led to the 


neglect of a much more important aspect of serotonin’s biological significance 
First, we would like to describe certain experimental facts that we have discovered 


Then, we shall compare these observations with results obtained by other invest 


gators, and finally, on the basis of such comparison, we shall present a hypothesis on 


a new biological significance of 5-hydroxytryptamine 
5-Hydroxytryptamine and Convulsions Caused by Increased Oy Pressure. In collaboration 


with Broussolle and Perrimond-Trouchet, and in the course of experimentation with 


protection against convulsions caused by pure oxygen at a pressure of 3.600 Kg., we 


have been able to prove a definite protective action of §-hydroxytryptamine in the 
mouse It should be noted that 7065 K.P. a synthetic compound containing also 
an indole nucleus possesses the same effectiveness but without presenting the periph 


eral side cifects of 5-hydroxytryptamine 

§-Hydroxytryptamine and Lesions Caused by lonizing Radiations. Nery recently, Van 
den Brenk and Elliote® demonstrated the protective action of serotonin against 
ionizing radiation. Actually, there is a tendency to compare the toxicity of oxygen 


with that of tonizing radiation; both agents favor the liberation of free radicals 

5-Hydroxytryptamine and the Growth of Sprouts In collaboration with P. and M. 
Niaussat and Dubots we have demonstrated the favorable action of serotonin at dilu 
tions of 10°? on the avena test of Went.* It should be noted that the urine of pregnant 
women is rich in 5-hydroxytryptamine (three or four times superior to that of non 
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pregnant women).’ The action of such urine on young plants has been known for 
quite a while 

§-Hydroxytry ptamine and Somatropm. \n collaboration with Jouany, we have recently 
been able to demonstrate the increase in the liberation of §-hydroxyindolacetic acid 
in the 24-hour urine of a rabbit, after an injection of somatropin. This excretion did 
not appear to depend on the amount injected (which ranged from 1 to 10 units Kg 
This led us to believe that somatropin its responsible for the presence of 5-hydroxy- 
indolacetic acid through an indirect mechanism. On the other hand, we have also 
observed that tsoniazid, which can block amino-oxidase the enzyme responsible 
for the oxidation of serotonin in the organism diminishes at a dosage of 6 to 8 
mg. Kg. the excretion of §-hydroxyindolacetic acid in rabbit urine after the injection 
of somatropin. Our studies, therefore, would seem to prove that somatropin favors 
the endegenous liberation of serotonin.'” In the rabbit, however, this liberation 
would appear to be limited to the first days of administration of the hormonal extract 
and to be exhausted from the third or fourth day on 

§-Hydroxytryptamine and the Clear Cell System of Feyrter. A. and P. Pages have made 
two excellent studies of the clear cell system aswell as original experiments explaining 
its significance.'' '* The concept of © diffuse endocrine systems’ put forward by the 
German pathologist Feyrter in 1938 draws attention to the existence of a system 
formed by separate cells spread in various tissues and organs, all with similar secreting 
properties and with analogous morphological characteristics. Recently, A. Pages 
proposed the term ‘‘polyodocytary system’ to emphasize both the unity and the 
diversity of this cytological lineage. The part played by this system would appear to 
be that of ‘‘ carget-cells receiving endocrine and humoral stimulations and converting 
them into nervous response and vice versa.""'' A. Pages admitted that these cells 
have an important role in angiogenesis: “the cell of Rouget, the myofibril, the epi- 
thelial-like cells of the glomic type, the teloglic cell, the oxyphilic granulous cell of 
the angioreticulomas are all evolutive variations of the polyodocytary origin.” 
Their situation at the junction between blood and the various parenchymas, and 
particularly at the blood-cell barrier, incited A. Pages to attribute to the clear cell 
system an ectomesenchymal origin, which, in turn, derives from the neural crest. 
He was indeed able to demonstrate their presence in the epithelium of the choroidal 
plexus and of the ependyma. A. Pages, however, assimilated these cells to the ar- 
gentathin cells and to those of Hurthle, to the paratollicular cells of Nonidez, to certain 
cells of the respiratory apparatus, of the pancreas, of the saliva glands, the spleen, 
the kidneys, the genitals, the placenta this would confirm the work of Feyrter and 
of other authors 

If the opinion of these authors on the localization of the clear cells in the digestive 
tract is accepted, these cells would be responsible tor the production of the Erspamer 
enteramine known to be serotonin. However, the distribution of the latter 1s much 
more widespread and its presence has been proved not only in the enterochromatiin 
cells of the gastrointestinal mucosa, but also in the blood platelets, in the spleen, the 
liver, the kidneys, the lungs, and in the central and peripheral nerve structures of 
vertebrates 
In Erspamer’s opinion the synthesis of §-hydroxytryptamine would not take place 
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in platelets, which would serve only as carriers, but in the bone marrow and in the 
hematopoietic organs,;'* while Udentriend et al stated that it ts formed in the central 
nervous system and in malignant tcumors.'® We would like to add that Durieux and 
Perruchio,'® while studying an intestinal carcinoid, saw in the enterochromattin 
cells some elements of the Schwann type that were included in the endodermic tissues 

Somatropin and Clear Cell System. We believe that a discovery of major importance 
has been made by A. Pages, 1.¢., the action of somatropin on the cells of the polyo 
docytal system. The administration of various dosages of somatropin to guinea pigs 
caused true hyperplasia of the polyodocytes in most of the tissues that contain the 
latter: thyroid, lungs, choroid plexus, kidneys, and gastrointestinal tract. The facial 
parenchymatous cells were not at all affected. The author ended by stating that the 
‘clear cells appear to be like the target-clements of the growth hormone 

§-Hydroxytryptamine and Oligodendroglia. \n 1955, Benitez, Murray, and Wooley 
demonstrated that serotonin causes a strong contraction of the oligodendroglian 
cells, which, when normal, are characterized by pulsating and rhythmic movement 
Wooley and Schaw'"’ stated that this property of the oligodendroglia facilitates the 
circulation of extracellular fluids within the brain, which ts an organ with relatively 
little vascularization. This activates the transter of oxygen and substrates. It would 
seem that the action of serotonin on the oligodendroglia decreases the possibility 
for the nerve cell to receive supplies and to excrete the waste product from its metabo 
lism. Hallucinations and convulsions can be induced by anoxia as well as be severe 
hypoglycemia. Serotonin would act in the same direction 

In referring to Rio Hortega’s opinion, Pages noted that the oligodendroglia may be 
considered functionally and anatomically homologous to the Schwann sheath cells, 
and he did not hesitate to include it in the clear cell system 


DISCUSSION 


The observations that have been briefly summarized here are different in nature. 
However, we have noted certain correlations, and these have induced us to demon- 
strate the increase of §-hydroxyindolacetic acid in the urine after somatropin adminis 
tration. While insisting on the caution that such an integration demands, we shall 
try to demonstrate how these facts support an original significance of the biological 
role of serotonin 

Serotonin Appears to Be an Antioxidant. \t is known that an antioxidant ts able to 
oppose the formation of free radicals and the chain reactions that result therefrom 
The toxicity of oxygen and that of tonizing radiations stems from the fact that these 
two agents are able to provoke the formation of such radicals in living matter. The 
result is a rapid and irreversible disorganization of the cell structure. As we have seen, 
Serotonin possesses a protective action against both these types of damaging agents 
It is true that one can also explain its protective action against convulsions caused by 
oxygen under pressure through its limiting action on the supply of Oy to the nerve 
cell by calling on its effect on the oligodendroglia 

Anaerobiosis and Growth. Warburg was probably the first to draw attention to the 
fact that the anacrobic processes seem to be phylogenetically older than the oxidation 


BIOLOGICAL SIGNIFICANCE OF SEROTONIN Lahorit ef al 


processes and that the former generally accompany growth and cell division. That ts 
why the embryo calls freely on them and why cancerous tissues show reduced oxida- 
tive processes while their glycolysis 1s particularly active 

Now, vegetal auxin, indolacetic acid (Went, 1926), and giberellin have formulas 
related to that of serotonin and characterized by an indole nucleus. It 1s this sim- 
ilarity that has led one of us to investigate the favorable action of serotonin on plant 
growth. Very recently, Bulard and Car'* disclosed the presence of serotonin in phan- 
crogams 

In these findings we note, therefore, a relationship worth considering between 
Warburg's statement and the antioxidant action that we attribute to serotonin 

The Brologtcal Action of Somatropin. A further association seems to exist between the 
role of somatropin in growth and the interrelation that our studies have demonstrated 
between this hormone and serotonin. The relationship seems to have been confirmed 
by the work of Pages, which showed the action of sematropin on the clear cell system 
We have pointed out the probable role of the latter in the liberation of serotonin 
But although this relationship does explain certain facts, 1t sheds no light on others 
It explains the central sedative effect of intramuscular injections of somatropin, 
which we had already observed in man in 1953, and also its favorable effect on 
certain psychoses.*! 

It may also explain the anaphylactoid action of somatropin, which we had also 
noted at that time since it was demonstrated that serotonin can liberate histamine. ' 
But this relationship would appear to oppose the diuretic action of the hormone, 
which we had demonstrated and which we found again in the rabbit. In fact, most 
authors reported that serotonin has an antidiuretic action. But on the other hand, 
this relationship permits a better comprehension of the carcinogenic action of which 
somatropin has often been accused, as well as the high 5-hydroxytryptamine content 
of the urine of pregnant women, if it is true that the placenta is rich in clear cells. 

And finally, it should be remembered that the posterior salivary glands of the 
Cephalopoda, which atfect the nerve tone, and the brachial organ, which plays an 
important part in growth, are among the organs in which Erspamer has been able to 
prove the presence of serotonin. Pages saw in these structures a phylogenic homology 
with the intermediary lobe of the pituitary, which he included in the clear cell 
system 

Another surprising finding is that certain tumor structures cannot be reproduced 
experimentally in plants (cecidies) except by local injection of indolacetic acid or 
unless they are stung by certain insects. Now, serotonin has been discovered in the 
venom of these insects 

We must add that although Pages has observed a proliferative action of the clear 
cells depending on the dosages of somatropin injected, we have not been able to 
establish a relationship between these dosages and those of 5-hydroxyindola.ctic 
acid liberated in the urine. 

Is Serotonin a Growth Hormone On the basis of certain relationships that have been 
established between our experimental observations and those of other authors, it 
would seem that the hypothesis of serotonin being able to affect both vegetal and 
animal growth may be considered. This action would stem from its antioxidant 
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properties. Serotonin could be an essential factor in the activity of somatropin. It 


would seem to be in relation with the cell system isolated by Fevrter and that has 


lately been closely studied by Pages: the clear cell system. In such a case it would 
have phylogenetically a very old origin and would confirm the concept that growth 
and the multiplication and synthesis of cells call mainly on anacrobic endergonic 


processes, since the aerobic processes are linked more jy cisely to the energy-liberating 


exergonic processes. 
Although it cannot yet be established that a relationship does exist between sero 


tonin and ribonucleic acid since the latter ts closely linked to all protein syntheses 


we believe, however, that it would be useful to remember that in Lickevitz’ view 


the maintenance of phosphorylations 1s more essential than that of oxidation, tf one 


wishes to achieve the incorporation of amino acids into the proteins of the micro 
somes, and that Zamenick and Keller®’ have mentioned the possibility of such an 
incorporation, even in anacrobiosis, under the condition that an adenosine triphos- 


phate producing system be added 
In this hypothesis, what happens to the action of serotonin on the central nervous 


system? We believe that serotonin continues to act as an antioxidant antagonizing 


the effects of norepinephrine, if the intervention of the oligodendroglia noted by 
Benitez, Murray, and Wooley ts considered essential or if the direct action of serotonin 


on the paleencephalon is recognized. In the latter case, the intra and extracellular 


serotonin ratio must also be considered as we have suggested if a coherent intet 


pretation 1s sought of the action of the various agents interfering with the central 


metabolism of serotonin 
Although these are all only hypotheses, we thought it would be worth while 


formulating them, since they explain certain observed facts and provide a significance 


to the biological role of serotonin 


SUMMARY 


On the basis of personal research and that of other investigators that seemed to 
prove the antioxidant properties of serotonin, its action on the growth of young plants, 


and its relationship with somatropin, we have proposed the hypothests that serotonin 


could be an essential factor in growth by favoring anacrobiotic processes 
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A Practical Mobilization Physical Medicine 
Program for Control of the Industrial Backache 


Harvey E. Billig, Jr.. M.D., F.1.C.S., F.A.C.S.M.,* 
and Georee Hassard, M.D.4 


ANGELE ALIF AND ALTON 


Probably no problem has so plagued the human race as the backache. The at 
chives of human records abound with reterences, theories of cause, and “cures 

Gesell’ pointed out that in the development of sequence of cephalad to caudal 
assumption of the erect posture, the onset of function of extension of the hip post 
dates that of the knee. This represents a phylogenetic achievement beyond that ot 
animals As a result, this requires, however, a mechanical compensating adjust 
ment of the involved soft tissue and skeletal structures, c.g, fascial sheathings and 
ligaments, bones and joints, nerves, blood vessels and Iwmphatics. It is possible 
that this brain development with tts coordinated neuromuscular control has reached 
a higher maturation level than have those structures that it controls. Perhaps this 
explains the frequency of backache with or without peripheral neuritis, thrombo 
phlebitis, phlebothrombosis, varicosities, lymphedema, etc., in human beings as 
contrasted with animals 

The tendency tor reversion by these tissues from the erect posture to that of the 
lower phylogenetic position can well explain the aggravating persistency toward 
flexion contracture of the hips with concomitant forward tle of the pelvis and 
in the attempt to rise to the erect posture, the lumbar lordou meracture deformity 
The predilection for such fibrous contractural deformity is well illustrated by a 
bedridden patient under whose lumbar back and knees are placed pillows 

General constitutional factors such as endocrine deficiency ¢.g., adrenal cortical 
steroids) and disease e¢.g., poliomyelitis arthritis) play a potent factor in enhancing 
the susceptibility co contracture 

Local strains tearing apart of a portion of the fibrous tissuc fibers) incurred a 


physical activity ¢.g., “back strains’ clicit the rapid response of reactive shorten 


} | 


ing contraceure of the fibrous tissuc This ts in accordance with the basic wound 
healing principle of contraction stage ot the fibrous tissue to close the gaping of the 
wound. The stiffness and soreness in the few days after an unaccustomed physical 
activity are well known to all of us. The ballet dancer and the athlete e¢.g., high 
hurdler) are always conscious of the danger of allowing this tendency for contracture 
of the fibrous tissue to intertere with the range of motion necessary tor their pet 
formance, and they spend countless hours doing mobilizing stretching exercises 

In observing the hummingbird, it ts fantastic to note how rapidly the neuro 


muscular system can functson chemicoclectronically to move the wings at such an 


* The Billig Clint Los Angel 
t Formerly Medical Director, Owens-Illinois Glass Company, Alton, | At present resident 
physical medicine and rehabilitation, Department of Physical Medicine and Rehabilitation, Veterar 


Admuinistrati Hospital, Oklahoma City, Oklahoma 
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Fico. 1. Indications: neck-shoulder-arm symptoms, high intercostal symptoms. Mobilizatior 
ach side three times weekly; B, Actis three times each side three periods datly 


incredible rate. This ts even more impressive when one realizes that the collagen 
tissue sarcolemma, in terms of this rapid dynamicism, must rhythmically relax and 
contract, with equal rapidity, to accommodate to the enclosed muscle fibers, broad 
ening in the contracting shortening phase and narrowing in the relaxing lengthening 
phase, to produce this phenomenally rapid wing motion 

This concept of contractility and distensibility of fibrous tissuc, stemming from the 


general baste characteristic principles of contractility and elasticity of all proto 


plasm, helps explain the persistent tendency to contractural deformity, which watts 


to trap us given the slightest opportunity 

By utilizing the associated basic principle of “elasticity” of all protoplasm, and 
encouraging thinking in terms of our more recent concepts of dynamic as contrasted 
with stati physiology, a program of restoration of proper range of motion tor 
utilization in the erect and working posture has been formulated® for the industrial 
employee, so notoriously susceptible to ‘stiffness’ and backache 

In the plant worker complaining of backache and its frequent concomitant periph 
eral neuritic Component (due to fibrous constriction irritation of peripheral nerve 
pathways) at Owens-Illinois Glass Company, a caretul, controlled, gentle, progres 
sive correction of the fibrous contracture through the use of the basic principle of 
This has been accomplished by means 


elasticity of the tissues has been carried out 
figs. 1, A and B, 


of accumulative passive and active exercise stretching traction 
2, Aand B, 3, A and B, 4, A and B), carried out repeatedly and juste suthciently firm 
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Fico. 3 Indications: lumbar-lumbosacral-sacroiliac symptoms Mobilization 


three times weekly; B, Active —three times each side three pertods datly 
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Fa. 4, A. Indications acefemoral and sciatic distribution to leg and foot sympton 


Mobilizatior {, Passi a ‘ t V | cus ix ach side thr periods di 


enough at cach stretching to accumulate a progressive loosening with eventual 
restoration of normal mobility range of motion 

The restoration of range of motion, as a result of the accumulative loosening of 
the intermittent traction of the stretchings, ts accomplished, as can be seen in the 
figures, by active efforts of the patient several periods daily, with passive aid by 
the nurse or therapist several times weekly as needed. Seldom ts the patient required 


to take trme off from work other than that necessary for the treatment 


Asa physiological aid to loosening of the fibrous collagen tissue contracture and 


for correcting anv joint irritations that may he present, the use of 40 units of ACTH 
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three tames weekly and colchicine (gr. 1,120), 2 to 3 tablets datly (daily dosage 
just less than that which produces gastrointestinal symptoms ), 1s helpful. * 

The stretching traction ts carried far enough at cach exercise to mobilize just 
past the point of restriction, yet short of a tearing. This momentarily clicits symp- 
toms of pulling and pain at cach time, so that prior reassurance of the patient that 
such symptoms are to be expected is wise. The patient, in fact, soon learns that the 
discomfort of the loosening of cach stretching 1s immediately followed by at least 
some alleviation of his complaint, and he will tend to do’ a little’ stretching on his 
own too many times datly. Hence he often needs to be warned that he can make 
better progress by restricting the stretchings to the advised routine number and 
concentrate on doing them correctly and harder cach time. The aim is to balance 
properly the irritat:on of the stretchings against the amount of progressive loosen- 
ing obtained 

Orthopedists learned long ago, in joint manipulations’ for correction of con- 
tracture, that restoration of too much range of motion at any one manipulation 
involves tearing of the fibrous tissue in capsule, muscle, etc., producing intratissue 
hemorrhages with their additional fibrosis contracture in healing, hence delaying 
rather than forwarding the loosening. Thus, making haste slowly ts necessary 
Nevertheless, the accent needs to be on a firm attempt to progressively, accumu 
latively, slightly increase the range of motion at cach exercise stretching traction 
session 

Experiences at Consolidated Vultee Aircrate® had ted to the teaching of this mobs 
lization stretching exercise program for correction of backache to the physical thera 
pists in the Army during World War II, and one of those therapists familiar with the 
method, Charles Redd, P.T., was available as an employee of the Owens-Illinots 
Glass Company tor installation of this‘ clongation”’ program 

The concern of an industrial medical service 1s the treatment of minor injurtes and 
the few major accidents that occur in the course of the day's work routine. Both 
employer and employee benetit when the worker has a low rate of absentecism and 
can perform at 100 per cent ethcirency. The preventive aspects of industrial medicine 
are of equal concern and perhaps more rewarding 

To prevent accidents, vast detatled safety programs are initiated and appired in 
industry To circumvent infectious discases, inoculative procedures are instituted 
lo ferret out developing chronic diseases, periodic physical examinations are given 
To impede heat exhaustion, sale and ““C"' tablets are prottered the worker. Yet, 
the second most frequent cause of absenteeism, namely low-back pain, seems to have 
cluded all known methods of prevention. Likewise, the armamentarium of cures 
tor the low-back syndromes have offered, at best, time-consuming, costly, and prece 
meal therapies. The accepted medical procedures have proved to be so imperfect 
that cult practitioners have flourtshed on these weaknesses 

Obviously then, industrial medicine needs a re-evaluation of the industrial low 
back problem. It must devise and assay tresh and imaginative approaches. It must 
not totally discard the pluckings of past meanderings, vet 1 must recognize the un 
resolved state of our knowledge 
Because of these considerations and the encouragement of a tar-sighted and under 
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standing plant manager to take a positive approach,’ the aforementioned principles 
of elongation treatment were applied to industrial low-back patients at the Owens 
Illinois Glass Company plants at Alton, Illinois 

The program is not untried or unique. Baker Oil Tool Company, Consolidated 
Vultee Aircraft, American Telephone and Telegraph, and Union Oil Company are 
among many industrial organizations that have used the plan.’ However, as with 
the prescription of any tool of healing, cach therapist, cach patient, and cach situ 
ation lend individually varying factors, which must be evaluated and allowed tor 
in the final application. 

[he first step was to systematize and explain the procedure to key plant personne! 
The foremen were taught to recognize mild complaints and the earliest signs of 1m 
pending back trouble in any member of the crew. When he noticed such signs, the 
foreman then advised the worker involved to step back from his job and perform 
clongation movements for one half minute. If these were unsuccessful, the worker 
was sent immediately to the Medical Service. This, plus simple home exercise 
mancuvers, created a core of preventive medicine 

The second step was applied during the induction and ortentation of newly hired, 
rehired, or returnee employees. Specific loosening exercises titted for cach particular 


job were prescribed before work assignments began. The worker was instructed in 


the proper manner of lifting, standing, and sitting. He was tssued satety equipment 
and taught that it was an integral part of his work apparatus. He was assured chat 
the plant Medical Service was at his disposal, that the carlier the treatment of ans 
type of physical rll ts instituted, the more rapid and satistactory will be the response 
to medical care, but foremost that his own faithtul adherence to the program and tts 
precepts was the keynote of his physical well-being 

The third step in applying the program was the case work-up procedure within 
the Medical Service itself. A statement history was written verbatim by a nurs< 


and the injured employee signed the statement. This allowed the emplovee to relate 
} 


all contributing factors while they were fresh in his memory, assured rapport by 
establishing in the injured employee a fecling of keen interest by the medical de 
partment, encouraged truthfulness by the patient because he conceded that the truth 
would offer correct clues in diagnosing the case, and kept to a minimum the oppor 
tunity for conscious or unconscious fabrication of details at later sesstons with regard 
to compensation laws 

rhe possibilities of systemic diseases and bony pathology were investigated in the 
established manner, that ts, medical history and physical examination by the physi 
cian and judicious use of laboratory and roentgenographic assistance when such was 
indicated 

Our findings correspond with those of Bender!’ and others in that more than 9 
per cent of the backache cases were of mechanical etiology. The patients ordinarily 
did not know the exact instant that the injury occurred. The backache was trequently 
due to repeated episodes of a particular movement. Heavy litting was not tound to 
be an important factor in most cases, whereas twisting Movements were More often 
implicated 

Phe tourth step involved the application of the principles alluded to earlier, This 
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included both passive (but not relaxed) and active movements as performed by the 
physical therapist and the patient himself. At no time were lumbosacral supports 
used nor were analgesics or relaxants prescribed. The use of faradic and galvanic 
stimulation, ultrasound and infrared lamps was rare. Long-wave diathermy was 
infrequently used as an adjuvant. The program was applied and evaluated on its 
own merits solely 

he statistical results were rewarding. The program was evaluated for 15 months 
Statistics from the workmen's compensation insurance section of the personnel de 
partment revealed that in the 15 months prior to the beginning of the program, 
$20,969.91 was paid out and 1203 man-days were lost due to low-back complaints 
Since the inception of the program, 15 months previously, $2448.88 had been paid 
out and 119 man-days lost for this reason Significantly, these are only compensa 
tion cases, nonindustrial cases run at least a $21 ratio higher numerically, according 
to the plant satety director.'*? Likewise, no new lost-time injuries due to low-back 
sprain have been charged since the program was initiated 
These gratifying results indicate beyond all doubt that the application of these 


procedures merits further study toward solving the age-old enigma of industrial 


medicine, the low-back syndrome 


SUMMARY 


1. The dynamic concept of the biological-physiological characteristics of con 
tractlity and elasticity as applied to collagenous tissue ts offered 

2. The use of progressive mobilization correction of fibrous contracture by rou 
tincly repeated passive and active exercise stretching (clongation) traction is pro 
jee ted 

3. Specitic mobilization techniques for the various segments of the body are 
illustrated 

4. The method of application of this concept using these techniques for control 
of backache at Owens-Illinois Glass Company over a period of 15 months ts outlined 

5. Statistical results of this 15-month evaluation program at Owens-Illinois Glass 
Company using the immediate previous 15 months for comparison show: for the 
15 months of the program cost paid out, $2448.88, lost man-days, 119.00, for the 
15 months prior to the program cost paid out, $20,969.91, lost man-days, 1203.00 


There were no new lost-trme injuries 
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@) INTERNATIONAL CLINICAL NEWSLETTER 


Rh HAPTEN. Oral administration of Rh hapten (obtained from 
Rh positive red cells by extraction with fat solvents) prior 
to and during pregnancy has been effective in reducing Rh 
antibody titers, according to a preliminary report by 

B. B. Carter and A. F. Lewis (Am. J. Obst. & Gynec. 

76:1285, 1958). The Rh titers of 17 women who had previ- 


ously lost babies because of Rh incompatibility all fell to 
QO within four months. Eight women have delivered with no 
fetal or neonatal deaths. 


DIURETIC. A new derivative of chlorothiazide, hydrochloro- 
thiazide (Hydrodiuril, Merck Sharp & Dohme), is reported to 
be 10 to 12 times more potent than the parent drug. Greater 
potency is attained with no increase in side effects. 
Administered orally, the drug is said to have diuretic 
activity greater than that of the parenteral merocurials. 


FIBROBLASTS. Radioactive tracer studies have revealed that 
fibroblasts arise only from connective-tissue cells already 
present in the skin and nearby tissues, reported Richard 
MacDonald (Boston University) at the recent meeting of the 
Federation of American Societies for Experimental Biology. 
This finding should aid research on the precise effects of 
various healing agents as well as on the diseases that cause 
overgrowth of fibrous tissue. 


ATARACTIC ASSAYED IN DENTAL PROCEDURES. Some 1128 dental 
and oral surgery procedures were carried out "successfully" 
in 305 patients who received hydroxyzine hydrochloride 
(Atarax, Roerig) throughout the course of treatment (Aus- 
tralian Dental J. 3:371, 1958). Only 16 patients showed no 
lessening of apprehension or abating of perspiration and 
pulse rate as a result of adjunctive medication with the 
ataractic. 


IMMUNITY TRANSFERRED IN CELLS. Evidence that cells of the 
blood play an important part in immunity to tuberculosis was 
recently reported (Am. Rev. Tuberc., Feb., 1959). Monocytes 
from the peritoneal cavity of normal and immune guinea pigs 
were infected with virulent tubercle bacilli and suspended 
in normal guinea pig serum. By the sixth day, cording 

could be detected in tubes with control cells, showing cells 
bursting with intracellular bacilli. However, cells from 
immunized animals "consistently inhibited intracellular 
multiplication of bacilli." 


4 
of 
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PENICILLIN IN MILK. The federal government is considering a 
national ban on treating cows with penicillin because a 
residue of the drug sometimes is found in milk. Of 1100 
samples of milk tested in the Boston, Chicago, and Kansas 
City areas, penicillin residues were found in 34 per cent, 
reported Winton B. Rankin (Food and Drug Administration). 
The drug is used to treat mastitis in cows' udders. 


CONGENITAL DEAFNESS AND MEASLES. Congenital deafness was 
found in 30.4 per cent of a group of 57 children whose 
mothers had had German measles during the first 16 weeks of 
pregnancy, according to a study made by the British Ministry 
of Health (J.A.M.A., Feb. 14, 1959). Deafness was previ- 


ously undetected in 62 per cent of the children. It was 

urged that even if hearing appears to be normal, any child 
whose mother gives a history of rubella in early pregnancy 
should be followed up until the possibility of deafness can 


be excluded by audiometric testing. 


PRECANCEROUS CONDITION OF MOUTH. Precancerous conditions of 
the oral cavity were treated with a special dietary supple- 
ment containing desiccated liver, vitamins, and riboflavin, 
reported George S. Sharp (Pasadena Tumor Institute) to the 
annual meeting of the James Ewing Society in New York City. 
Patients lacking in hydrochloric acid were given acid sup- 
plementation. Oral erosions and ulcerations cleared in one 
or two months and mucosal atrophy and inflammation in a 
slightly longer period; areas of leukoplakia improved 


somewhat. 


GYNECOLOGICAL ANTIBACTERIAL. A new form of nitrofurazone 

in a cream base of fine consistency (Furacin Cream, Eaton) 
is now available as a vaginal cream to control infection and 
speed healing after delivery, surgery, radiation, and office 
procedures. It is also indicated as a multipurpose topical 
antimicrobial. Side effects are infrequent but may occur 

in patients with unusually sensitive skin. 


PREDNISOLONE FOR CLOGGED NOSES. Success in freeing patients 
of chronic clogged noses, and averting infections that lead 
to much sinus surgery, by needle injection of small doses 

of prednisolone into the nasal mucous membranes was reported 
by Marvin W. Simmons (Fresno, Calif.) at the annual meeting 
of the California Medical Association. Since 1954 the 
treatment has been given, in three injections at weekly 
intervals, to 600 patients as young as 3 years of age. 

These patients suffered from clogged noses, caused by 
emotional disturbance, allergy, infection, and other causes. 
There were no significant side effects. Complete relief 
occurred for at least six months in 78 per cent of the 


patients. 
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Dermatological Studies of a New Antibacterial 
Cutaneous Cleansing Agent 


Ashton 1. Welsh, M.D., and Matchell Ede, M.D 


CINCINNATI, OO 


PURPOSE OF STUDY 


The purpose of this study was attempted evaluation of the therapeutic etticacy of 
a new cleansing agent, pHoam Cleanse Pac,* a hard, soapless cake, contained in a 
spongelike applicator, intended tor cutaneous use in various dermatoses. It was our 
aim to determine whether or not this new cleansing agent possesses the desirable 
characteristics of a product to be used repeatedly tor skin cleansing, namely, maxi 


mum effectiveness, low toxicity, aesthetic acceptability, and economy 


MATERIALS 


The new cleansing agent is avatlable in two forms: pink urethane! spongelike 
applicators and soaplike cakes consisting of an anton detergent containing | pet 
cent bithionol, US.P., and 8 per cent lanolin) and vellow (urethane spongelike 
applicators and soaplike cakes consisting of the same anionic detergent containing 


l per cent bithionol, U.S P., 8 per cent lanolin, 2 per cent colloidal sulfur, and 2 


per 
cent salicvlic acid 

The therapeutic effectiveness of the new cleansing agent is dependent on two 
activities: cutaneous cleansing and antisepsis. Inasmuch as a number of invest 
gators have already described the cleansing action of the anionic detergent 
alkvlaryl sulfonate), we omit further discussion of it and preface this report of 
our dermatological studies with a brief summary of the properties of the agent r 


sponsible tor antrmicrobial activity 


BITHIONOT 


Bithionol,. P..' a swnthetic bactertostatm agent, 2,2'-thiobis  4,6-dichloro 
phenol, 1s represented by the structural formula shown in figure 1. Its molecular 
formula ts CyeHeClhO.S, molecular weight ts 356.07. Bithionol is a colorless, taste 

less, and essentially odorless white crystalline powder, practically msoluble in water, 
but quite soluble in a number of organic solvents Accelerated and unaccelerated 
| 
tests have demonstrated its good stability in a wide variety of formulations 

Phe acute oral toxicity of 2,2’-thiobis 4,6-dichlorophenol) has been determined 

in rats and rabbits. Results of these investigations have shown that bithitonol has 


an LDw for rats of 6.627 Gm. Keg. anda lethal dose tor rabbits of approximately 
PI 


* The trad an t Doak Pharmacal ¢ I for an antibacterial ta ANsing agent pHoan 
Clear Pa Th ag nt and ak | fed f ly by eh 
t Urethan ponge apf at theca t was felt that a spong tha a 
provide an unacceptable medi for bacterial growth asmuch as itis known that other tyy f svoel 
n material h as methyl and polyvinyl alcoh ! readily support bacterial populat 
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Fic. 1. Bithionol, 2,2’-thiobis (4,6-dichlorophenol 


7.0Gm. Kg. Cumulative oral toxicity ts similarly low, exemplifying the nontoxic 
character of the compound.* 

Results of various irritation and sensitization studies have demonstrated that 
bithionol can be applied safely to the skin, in recommended concentrations. In 
one series of patch tests, 2 per cent bithionol was applied in a Carbowax ointment 
base, and in another series, 0.04 per cent bithionol was applied in a 1 per cent solution 
of a bland soap in tap water. Patches were removed after cither 24 181 subjects 
or 48 20 subjects) hours and observed for possible reactions at that time and again 
after 24, 48, and 72 hours. Approximately 10 days after the patches were removed, 
identical patches were reapplied to the same arcas in the same manner. These second 
patches were permitted to remain on the skin for either 24 or 48 hours, and then areas 
were again examined for irritation or sensitization. No reactions were detected, 
other than an occasional mild irritation attributable to soap.’ A recently reported 
study describes response of a series of 100 patients to patch tests when a mixture of 
surface-active agents containing 3 per cent bithtonol was used. No dermal reactions 
were observed. 

Phe antimicrobial activity of bithtonol has been demonstrated by both in vitro 
and in vivo techniques The in vitro activity against five of the most prevalent 
types of microorganisms commonly found on the skin 1s recorded in table 1. Tt will 
be noted that all tive of the microorganisms, so frequently constituting ‘resident 
bacteria’ on the skin, were inhibited at a concentration of 10 parts million of 
bithionol and that the most prevalent species of this group, the micrococct, were 
inhibited at a concentration of 1.0 parts million or less. Corynebacteria, often in 
criminated as an etiological agent of acneform lesions, were inhibited at a concen- 
tration of 1.0 parts: million 

The effects of bithtonol on other organisms, which are potential pathogens and 
which frequently constitute © transient bacteria’ on the skin, are recorded in table 
II. Results show that bithionol inhibited gram-positive bacteria at very low con 
centrations. Against gram-negative bacteria, however, the ethicacy of bithionol 
was somewhat more erratic. Two types of gram-negative bacteria commonly found 
in the intestine, the Escherschra and Pseudomonas groups, were uninhibited by concen 
trations as high as 1000 parts million, whereas certain other gram-negative bacteria, 
such as Bracella and Aerobacter, were inhibited at relatively low concentrations 

The minimum inhibitory concentration of bithtonol effective against the veast 
Saccharomyces Was LOO parts million, whereas the pathogenic fungi, Trichophyton and 
E prdermophyton, were inhibited at a concentration of 10 parts million 

By additional in vitro tests, bithionol was shown to be essentially unatiected by 
the presence of soap and irreversibly inhibited in regard to antimicrobial activity 


by the presence of body fluids The serum inactivation of bithtonol was not an 
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of Bathronol Against Five Common Types of Stan Reacterta 
Dilution of bithionol, parts millior 
Test organism 10.0 1.0 0.1 


Macrococeu 
Corynebactertun 
Bacellu 
Virepitoc meus 


M 


Complete inhibition of Growth 


Growth 


unexpected finding, inasmuc h as similar phenolic compounds are likewise inhibited 


by body fluids 

In vivo tests indicated low cutaneous toxicity of .bithionol when used in any 
topically applied detergent, cosmetic, or pharmaccutical product Bithionol in 
bar soap, at a concentration of 2.0 per cent, has been shown to reduce the number 
of resident bacteria on the skin by 97.4 per cent after 12 days’ datly use, at 1.5 per 
on 


cent concentration, approximately 94 per cent reduction was effected, and a 


centration of 1.0 per cent gave almost 92 per cent reduction 


DERMATOLOGICAL EXPERIENCE OF OTHERS 


Grayson’ reported response by a series of 59 patients 54 with various dermatoses 
and § with normal skin) to usual therapeutic regimens, moditied only by specification 
that cutancous cleansing was to be undertaken by means of an antonic detergent bat 
TABLE Il 


{eatnst 


Compl 
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: 

of Bethrone! AED Stan Contaminant 

Test organist x) 

Dip 

Bru 4 

{erohbacter 

\wccharem) 
Trichophyton 

prdermophyter 
inhibition of growth 


containing 2 per cent bithionol. Among the dermatoses represented in his series 
were a number of conditions for which soap and water cleansing is usually indicated, 
as well as a number of conditions in which such cleansing ts usually contraindicated 
in accordance with standard dermatological practice). Satisfactory results were 
obtained by 50 patients: unsatisfactory, by 4. (On § patients there could be no 
follow-up.) Grayson stated that his series was too small to permit definite con- 
clusions, but he felt that further trials of a detergent bar containing bithionol ap- 


peared to be warranted 


METHOD OF STUDY 


Evaluation of the new cleansing agent was undertaken in October, 1957, and study 


was pursued, without interruption, for a period of 10 months. All patients were 
drawn from private practice, and only those who cooperated adequately are in 
cluded in this report. Patients were instructed to use the agent cither pink or yel 
low) as prescribed for them one or more times daily, as conditions warranted. It 


any evidence of irritation erythema, extension of the eruption) was observed, pa 


tients were instructed to stop using the agent and return immediately for observation 


All patients were observed at weekly intervals 


COMMENT 


The youngest patient in our study was 8 years old, the oldest, 68 vears. The short- 
est period of time that the cleansing agent was used was one day, the longest period, 


10 months 
Our tabulation classifies patient response as “satisfactory or “unsatisfactory, 


inasmuch as we did not try to compare the effect of the cleansing agent under study 


with that of other soaps or detergents. We prescribed the cleansing agent as part 
instead of other cleansing agents that we would 


of usual therapeutic regimens 
ordinarily prescribe The patient was provided with the appropriate sponge and 


soaplike cake at the time of prescription, Additional retills of cakes and new sponges 


were provided as the patient required them 
We instructed patients who received the pink cakes to use them twice datly 
Among the first patients to be observed, we noted that if the agent was used twice 


daily, there was some tendency, in certain patients, for the skin to become dry and 


Inasmuch as the agent appeared to exert some abrasive action, we observed 


to peel 

that if it was used too vigorously, stinging, burning, and erythema ensued. Con 
sequently, our instructions to patients were: "Use the PAC to cleanse thoroughly, 
but GENTLY, and only as often as vou are advised.’” It would appear, from our 


that bithionol, like other phenols, exerts mild drving as well as kera- 


eXpericncee, 


tolvtie activity 
No unsatistactory response was experienced by any patient in the group of 100 
Included in this group of patients were a number of persons 


who used the pink cakes 
who had been under our care tor some vears and who were known to have numerous 


proved SCNSITIVITICS 
We instructed patients with acne to use the vellow cakes two, three, or four times 
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daily, as indicated. Our instructions to these patients were the same as those given 
to patients using the pink cakes. When a patient's skin began to show evidence of 
becoming too dry, the number of times of use was reduced accordingly 

Two female patients with indurated acneform eruptions of long standing and who 
had been under our care for some months prior to the start of this study) told us, 
when they reported for their weekly observations, that they had used the new 
cleansing agent once, and “‘never again” too irritating!” No signs of irritation werk 


evident, at that time, to us. We were unable to persuade these 2 patients to make 


a second trial of the cleansing agent, and when making our tabulation, we recorded 


TABLE 


Response When Pink and Yellow Cakes Were Included m l 
Length of time of 


Number 
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the experience of these patients as unsatisfactory. However, we should like to 
emphasize the fact that we were unable to observe ourselves any evidence as proot 
of the claim of irritation 

Another female patient, 33 years old, with an indurated acneform eruption, used 
the yellow cake and returned the next day for observation. Her face was very red, 
and she said it “stung and burned.’’ Inasmuch as we were experiencing zero tempera- 
tures in this area, we suspected a possible reaction to cold, but we instructed the 
patient to stop use of the cleansing agent and resume use of soap containing salicylic 
acid, which she had been using. After several weeks, we asked this patient to try 
use of the vellow cake for the second time. When we saw her the next week, she 
not only showed improvement, but was enthusiastic about the cleansing agent 
She continued to use it for four consecutive months thereafter without any evidence 
of irritation or sensitization. We attributed her experience to reaction to cold and 
consequently did not consider her response unsatistactory 

We recorded a number of comments offered voluntarily by patients using the pink 
and yellow cakes indicating a certain psychological benetit. (One of our colleagues, 
who has used the agent on 250 patients, has likewise mentioned this psychological 
factor”) Younger adolescent patients were very enthusiastic and liked having a 
personal, medicated cleansing agent. The mother of one teenage youth told us that 
in her tamily, where there were a number of children of all ages, this was the first 
time that her son was able to have, and keep, his own “washcloth and soap’ (in 


this case, a urethane sponge and cake of “‘soapless soap’). We found that our 
acne patients particularly cleansed their faces a little more frequently and regularly, 
without often-repeated urging on our part. (These patients benetited, too, from the 


mild abrasive action of the urethane sponge because it aided in removing superticial 


comedones and pustules 


SUMMARY 


No signs of irritation or sensitization were observed in patients with various 
selected dermatoses when this new antibacterial cutaneous cleansing agent was in 
cluded in the usual therapeutic regimen. Nor was there evidence of irritation or 
sensitization in patients with various kinds of acnetorm cruptions when the same 
agent, containing also colloidal sulfur and salicylic acid, was included in usual acne 
management programs. The fact that irritation and sensitization were not evidenced 
by 376 patients does not mean that reactions to the agent will not occur: rather, 1 
means that the index of sensitization for the anionic detergent containing bithtonol, 
tor use with the urethane sponge applicator, ts low 

We consider the new agent, which ts available in two forms, a welcome addition 
to the dermatological armamentarium, as an agent for improved skin hygiene. The 
vellow cake provides a much-needed combination of the anionic detergent, bithionol, 
colloidal sulfur, and salicylic acid. So many cleansing agents intended for patients 
with acneform cruptions, available prior to the introduction of the new agent, 
combine sultur and salicylic acid, as well as resorcin. The latter agent may not 
always be required by all patients and to certain of them, it may even prove ir 


ritating 
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SYMPOSIUM ON MEDICINE AND WRITING 


The Symposium on Medicine and Writing that appeared in the Novem 
ber 1956 issue of INTERNATIONAL Record oF Mepicine has been published 
recently as a Monograph The articles included in this Monograph are 
The Editing of a Modern Medical Textbook’ by Russel! L. Cecil; © Plain 
Talk and Clear Writing’ by Morris Fishbein, ‘The Principles of Biblio 
graphic Citation’ by John F. Fulton,’ The Art of Communication’ by Joseph 
Garland; “On Writing a History of Medicine’’ by Douglas Guthrie; and 
Minerva and Aesculapius: The Physician as Writer’) by Felix Marti-Tbatez 
This 72-page Monograph ts sold tor $3.00 As the fourth in the series of 
MD International Symposia, this book is the companion piece of Medica 
Writing, which was published in May 1956 
To obtain this monograph, write to MD Publications, Inc, 30 East 60th 


Street, New York 22, N. Y 
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Shock, Catalepsy, and Psychogenic Death 


The Relationship Between Panic and Primary, Secondary, and Tertiary 
Shock 


Joost A M Meerloo, M.D. 


NEW YORK, N. Y, 


The reason that compelled me to investigate the phenomenon of sudden psychic 
death was the face that I myself, more than once, was a witness to such an occurrence 

It was during World War II that two types of medically unexplained death were 
recorded, during the panics created by the blitzkrieg. The first type, part of a general 
panic reaction, was sudden cataleptic rigidity and paralysis that sometimes ended 
in death. In my book, Patterns of Panic,* | have described in greater detail several 
cases of such unexpected pathogenic response that occurred in a London shelter 
shortly after a silent panic. The second type of unexpected death was observed when 
individuals reacted to a frightening emotion or to unexpected sad mews with acute 
heart failure. There ts also a third type of sudden death, brought on by what I 
would like to call “tertiary shock,’ which IT wall discuss later 

Although, in those carly days of World War II, we could already call on a vast 
amount of anthropological literature about death through bewitching and magi 
spell, our medical reasoning did not want to accept the facts. Cannon's article 
on’ Voodoo Death’? had not yet been written. The vague idea, however, that man 
might suffer as a result of his own psychic defenses and so-called nervous overalertness 
was psychologically accepted by many medical investigators. Today we know as 
well, thanks to Cannon, Selye, and other students of the problem, that the greater 
incidence of coronary thrombosis can be related to man’s emergency reaction, which 
often leads to lowered blood pressure, thickening of the blood, and casier formation 
of thrombi 

An investigation of the clinical concept of shock makes us better aware of the 
mutual interaction without scientific or semantic preference between psychological 
and physiological processes. My form of exploration ts purely clinical and de- 
scriptive, without an attempt to postulate causal and dynamic relationships 

The term ‘‘shock’’ originally had the psychological connotation of “being 
shaken.” It was meant to describe a sudden fright reaction. However, through the 
discovery and further study of different accompanying somatic processes, the original 
conception of acute fright reaction receded into the background. Only for primary 
or mental shock a kind of fainting did the initial concept remain 

It is my contention, however, that inherently fright and fear as such always take 
part in the physical processes that are called shock. All that which in medicine ts 
termed shock mental, surgical, spinal, electric, shell shock, etc. confirms the 
conception that the organism shows an unadapted and inappropriate defensive re 
action to a sudden mental or physical injury. Shock ts a disruption and disintegration 
of appropriate adaptive functions. As a result of mental or somatic injury or both, 
and the required new adaptation, a temporary vicious circle arises that may end 
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fatally. Death may even be purely the result of overwhelming fear and mental 
shock, as was experienced again in the last war after tremendous fright, and as may 
be seen also in voodoo death and other forms of psychogenic death 

The initial notion of shock may be better understood from the standpoint of psy- 
chology, where we have become more familiar with regressive, unadapted, and in 
appropriate primitive behavior of the organism. That which may be effective and 
suitable in reactions of lower and less differentiated organisms ts no longer of value 
or 1s less appropriate for more complex organisms. Let us clarify this with the 


example of catalepsy 
PRIMARY CATALEPTIC DEFENS! 


The phenomenon of catalepsy can be observed in lower animals as a passive defense 
reaction to approaching danger and fright. Their shock 1s expressed in sudden 
catalepsy, the immobilization of the organism, with al! its biological variations 
such as paralysis and mimicry, One can experimentally provoke catalepsy in animals 
by injecting them with a nearly lethal dose of a toxic substance, such as bulbocapnine 
or mescaline 

Cataleptic reaction means ‘death retlex’’  Totstell-retlex), a kind of sudden rigidity, 
generally interpreted as the teleological reaction of merging and, equalization with 
the environment. When something injurious threatens the organism, the latter, 
warned by its organs of sense (of which man’s anticipating consciousness is the 
most differentiated), waits motionless and deathly stall for what ts going to happen 
Several kinds of birds show this cataleptic reaction when they accidentally move 
into the visual field of an enemy. Being seen ts already being caught! And many 
other animals, in the face of approaching danger, assume the coloration and con 
hguration of the surrounding physical world. This utterly passive demeanor, an 
example of the general biological reaction of mimicry and camouflage, aims at making 
it possthle for the alarmed organism to be unnoticed by the injurer, the enemy 

The myth of the evil eve often has the same paralyzing cflect on man. Throwing 
the evil eve on someone, bewitching him, ts stall a punishable act according to Eng 
lish law. Cataleptic rigidity is almost one of man’s first impulses in moments of 
sudden danger he stops, motionless and petrified After that, almost instantanc 
ously, more active flight reactions or aggressive patterns may set in. Yet, every 
trauma still evokes an old fantasy pattern of camoutlage, of disappearing and merg 
ing with the universe. It impels man to experience a sudden dependence on the 
world and a loss of independence of the ego. Man suddenly becomes a helpless intant 

In schizophrenia, where consistent catalepsy is so often seen catatonia), some 
patients are able to describe their inner experience as a tecling of being dead and 
waiting for rebirth. Before their complete withdrawal from the world, these pa 
tients have sudden feelings of dying, the delusion of being crucitied or drowned, or 
the teeling of a catastrophic decline of the world 

The death retlex or emotional stupor is especially manifest in lower animals, it ts 
known in biology as‘ animal hypnosis.’” Here we tind all forms of mimicry much 
better developed. Everyone has heard about the pigeon tascinated by the snake; 


some birds even become paralyzed by the stare of a photographic lens. The ancient 
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experrmentum mirabile hypnotizing and paralyzing a chicken 1s also well known 
The fow! is brought to a state of catalepsy when it is suddenly laid on its back. It 
even happens that an animal in such a state of cataplexy is unable to arouse itself to 
normal activity and dies of starvation. Thus the initial cataleptic defense may 
overshoot its mark and end in death. In persons starving during a famine, the same 
cataleptic passivity and surrender to death are observed .* 

In man, fright can bring about the same state of catalepsy or ‘animal hypnosis.” 
He too may dic of these paralyzing fright reactions, as happened in the London 
shelters during air raids. Such persons most probably dic of cerebral anoxia in a 
state of extreme rigor, followed by a disastrous drop in blood pressure. * Voodoo 
death may be explained in the same way 

The victim of the curse or magic spell because he transgressed a taboo — has 


accepted the verdict in accordance with his primitive beliefs. Yet we see comparable 


reactions in less primitive people after intolerable insult, humiliation, or reyection 
In children, for instance, the threat of exclusion from home and community or 
separation from the mother, may induce the same shocklike reactions. | once wit 
nessed a little boy nearly die when he was given to a nursing home during the hos 
pitalization of his mother 

Phe strong curse cast on primitive man throws him almost at once into a state 
of anxiety, accompanied by gastrointestinal pains that are usually explained as 
caused by the ' god"’ of potsons. Gradually the victim falls into a chronic cataleptic 
state during which he does not cat unless the spell is broken by countermagi 

One of my patients, a cultured man, who was schizophrenic, was continually 
Obsessed by the idea of being poisoned and did not dare to travel alone although his 
intellectual functions were intact. In this case, the pathology and chromic pani 
could be related to his sudden weaning when his mother went on a vacation, leaving 
him in the hands of an old, dominating nursemaid witch), who forced on him the 
solid tood he detested | the poison In the course of psychotherapy, these carly 
traumatic experiences were found to be largely responsible for his present condition, 
and their clarification acted as Curative Couatermagi 

Among the Chukchi, a northern Siberian tribe, the shamans were able to put 
themselves into a temporary state of ‘voluntary death,” a highly regarded state of 
ritualistic, self-provoked catalepsy. This proved to the other members of the tribe 
that the shaman was possessed by powerful magic spirits called ““Kelet” and was 
worthy of being a shaman. A different reaction not in accordance with the ritual 

was an involuntary hysteria with epileptic tits, combined with howling and wild 
dancing, proving that evil spirits had taken possession of a man arctic hysteria 

This phenomenon of voluntary death® may be compared with the long-lasting 
cataleptic trance some Indian yogis are able to attain, in this condition, a minimum 
of energy ts used and they can starve for weeks on end 

An old technique tried to induce a hypnotic state by means of sudden tright. In 
such a condition of hypnotic catalepsy, very peculiar biological processes can he 
observed. It is as though’ the maximum of passive resistance can be achieved by 
consuming a minimum of energy. For instance, it 1s possible to place patients in a 
state of hypnotic catalepsy in the most dithcult body positions and to make them 


july 1959 INTERNATIONAL RECORD OF MEDICINE 


2 


withstand a strain they would otherwise be unable to bear. The same is true of the 
torm of catalepsy induced under hypnosis by quacks on the stage when they want 
to overawe the audience. Many feats of endurance of Indian fakirs are due to their 
selt-induced state of archaic catalepsy. They bring about this autohypnoti catalepsy 


by staring at their navel. In such a regressive state, the body ts able to bear hunger 
tor weeks at a time 

An acceptable explanation of catalepsy and deep hypnosis is that by means of 
retlexes of the blood vessels and by diminished blood supply, a so-called physiological 
decortication of the brain takes place, a kind of natural narcosis. The cortex of the 
brain with its function of consciousness ts temporarily eliminated 

We can compare this process of shock and catalepsy with what happens in the 
decorticated animal as known trom physiological experiments -where only the 
brain stem is functioning. The lessening of consciousness in man, the gradually 
increasing domination of vartous autonomous retlexes support this theory, as does 
the clinical tact that during catalepsy some archaic tonic retlexes of the neck, known 
as retlexes of Magnus and de Klein, can be aroused 

The cataleptic state 1s in many ways identical with the « xpermmental decortication 
ot the brain that results in so-called “decerebrate rigidity’ Sherrington), in which 
specitic parts of the central brain stem are kept intact. The resulting rigidity and 
the rise in tonus and muscular tension are probably due to stimuli arising from a 
particular area of the mid-brain, Deiters’ nucleus. It is from here that the so-called 

antigravity muscles” are brought into action. In this decorticated condition, the 
remainder of the organism also begins to respond in a different manner, similar to 


the reaction during hibernation. The metabolic changes involved in catalepsy are 


comparable to those occurring in hibernating animals. In such animals the metab 
olism can go down to 20 per cent of the normal value with 20 to 50 per cent loss of 
weight. In hibernation and catalepsy, the metabolism requires less energy from 
outside and the internal stabilization becomes greater. This is why we may accept 
the tace that in the state of hypnotic catalepsy some of the regenerative processes of 
the body take place more intensively, for the cortex of the brain puts an inhibiting 
strain on vital and automatic functions 

The physician sometimes makes use of this increasing internal stabilization during 
Or he may apply hypnosis as a form of therapy in certain 


hypnosis and catalepsy 
In such cases, not only his hypnotic suggestions, 


cases of psychosomati diseases 
but also the regressive state of hypnosis as such, may have a curative influence. In 


the psychotherapeutic process a comparable form of curative regression ts often 


observed 


PRIMARY SHOCK 


Shock also sets into 


What has all this to do with the mental state of shock? 
motion a primitive defense mechanism, a ‘fright retlex,” in which a physiological 
decortication of the brain takes place by means of vascular reactions. It may even 
happen that a person dies from fright 

In animals, the reactions to anxiety, anger, and fright may be identical 


They 
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may be considered defensive reactions, alarm signals in the struggle for survival 
They keep the animal on the alert, they keep it mobilized for attack or retreat 
Through mimicry, camouflage, and catalepsy, the animal may escape danger in a 
passive way, while anger and anxicty may lead to active rage and attack. 

Civilized man, however, is an ‘anticipating’ animal. He may be mobilized 
long before he is actually threatened. His defenses are often excessive. Selye proved 
that the anticipation and awareness of danger alone may increase the adrenal cortical 
hormones in the blood. Such chronic fright reactions may have a paralyzing effect 
Anxicty and fright may now become harmful. Thus, fear and fright have become 
the weapons of the war of nerves, the weapons of psychological wartare 

The cataleptic retlex of immobilization can, as it were, effect chronic fixation of 
a rigid old defense system. This may happen when the human victim is exposed to 
too much horror. I found these forms of cataleptic paralysis, for example, in German 
concentration camps. Many persons went to the slaughter chamber without any 
resistance. Such archaic paralytic defense reaction also finds expression in specity 
organs, Which then refuse to function properly. In this way we may explain some 
forms of psychological paralysis and psychosomatic afflictions of the heart and other 
organs. After a minor accident, a hypochondriac may give so much attention to 
his injury that he suffers a chronic shock as a result. Various vegetative and psy 
chosomatic changes may appear, which impede the cure. These symptoms can be 
especially well observed in traumatic hysteria 

Civilized man avails himself of several other passive means of defense ranging 
hetween momentary death and catalepsy in order to escape from upsetting emotional 
experiences. The best known example of this ts fainting or syncope. Here too, the 


psychological defense of withdrawal interferes with appropriate biological adapta 
tion. This is comparable to what we call in surgery ‘primary shock."" As a result 
of this self-induced vascular decortication and ‘anesthesia,’ the misery of the outer 


world ts no longer able to penetrate into consciousness. Some people are able to 
induce this phenomenon in themselves at will. Such self-induced tainting may leave 
its mark, in the long run, a person subject to such tainting may become the slave of 
his well-trained reflexes. It is reminiscent of a kind of passive masochistic with 
drawal as we see it even in animals. It is the attitude of meckness and humility 
dogs do it often by throwing themselves on their backs as if saving: “Lam detense 
less, so don’t do anything to me.’" Once such a reflex ts formed, it can be produced 
in numerous other ways. Part of the symptomatology of petit mal and narcolepsy 
can be traced back to this form of psychological escape. There are various degrees 
of relapsing into unconsciousness, which affords protection against unbearable pss 
chological strain. From a pain too great to bear, people gradually arrive at a state 
of anesthesia and complete numbness, as was noted in concentration camp inmates 
They died mentally betore real death came. They accepted death as the member of 
the erthe accepted the verdict of death trom the shaman who bewitched him 

Every trauma, mental or physical, may give rise to a mental collapse, to a nervous 
breakdown. In a study | made for the Social Insurance Department of the Dutch 
Government of cases of cerebral concussion, it appeared to me that in many instances 
there had been no physical trauma or genuine concussion. It was only the dramati 
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event, the mental shock, the fainting spell that had evoked temporary uncon 


sciousness 

The fact that the victim himself, after certain accidents, does not remember the 
traumatic accident may be explained by a similar mental escape mechanism. There 
are cases in which this retrograde amnesia depends on simple suppression of the 
emotional facts. Several patients were not physically traumatized but felt guiley 
of having caused the accident. The same protective mechanisms occur in most 
cases of so-called shell shock or war anxicty states. The amnesia can usually be 
lifted by hypnotic treatment or by narcoanalysis. Loss of consciousness occurs 
especially, and to a greater extent, for the period after the accident, this ts called 
anterograde amnesia, it indicates a kind of semiconsciousness between sleeping and 
waking. It is as if all that ts too dramatic is banned once and for all. This form ot 
traumatic apathy and mental paralysis ts seen not only atter an ordinary automobile 
accident but in a more dramatic way after huge catastrophes such as carthquakes, 
bombing, floods. Not long ago a fire broke out in a New York factory, Atter the 
fire, a group of persons were found, burned to death, on one of the less endangered 
floors from which escape should have been possible. They were found all huddled 
together near a window sudden panic and catalepsy had prevented their escape 

After a railway disaster to which I was sent with a first-atd team = most of the 
passengers were sunk in deep apathy. It was as though all psychic and bodily re 
sistance had come to a standstill. The people were in a cold sweat, and they had 
subnormal temperature and fecble pulse, they w aited resignedly tor whatever was in 
store for them 

This shock reaction is known in medical literature as the ‘emergency reaction ot 
Cannon" or the “alarm reaction of Selye.”’ It occurs both in men and in animals 
It is a phylogenetically preformed adaptive retlex leading to inhibition of the cortex 
and consequent decreased receptiveness to sensory stimul: and finally to mental paral 
ysis (silent pani Ihe characteristics are, among others, increased action of the 
sympathicus, augmented supply of adrenaline to the tissues and to the muscles, and 
increased flow of blood to the intestines. All this may occur without any physical 
cause. It is purely a mobilization against impending danger, an adaptive Measure 
at the moment of impact. This may be followed by prolonged mobilization with 
gradually diminishing resistance. However, should there also be some real physical 


dysfunction, the condition might become more critical. For example, poor circu 


lation increases the danger of infection. The vascular system ts disrupted and blood 
pressure is subnormal. It may sometimes take days before the circulation again 


functions properly 


SURGICAL SHOCK OR SECONDARY SHOCK 


What in animals may be an appropriate reaction cataleptic immobilization as a 


countermeasure to exterior harm ts dangerous in man Ihe human being suffers 
from such defensive reactions. His anticipated fright and consequent greater mental 
paralysis have a highly detrimental effect on the fine machinery of the organism 
and this impedes his recovery. Any accident, fright, anesthesia, or radical surgery 


may produce a fatal vicious circle. The blood pressure drops, and blood thickens 
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thereby impairing the circulation in the brain, which, in turn, causes the blood pres- 
sure to fall still further. For days, the patient hovers between life and death. That 
is why surgeons try to break or to prevent this fatal circle by giving a blood trans- 
fusion after almost every radical operation 

A severe crushing injury when combined with bruised tissues is especially con- 
ducive to the induction of shock. Here, histamine, a chemical product of decaying 
tissues, may have a marked toxic effect. Histamine causes a severe dilatation of the 
abdominal capillaries, so that blood is sequestered in the abdominal area. Thus the 
circulation becomes sluggish, blood pressure falls, and again a vicious circle ts set 
in motion so-called histamine shock. There ts loss of fluid through increased 
permeability of the capillary walls. Surgical shock may be detined as progressive 
arterial hypotension that impairs the perfusion of vital organs, often to such a 
degree that death may ensue 

Ihe surgeon 1s well aware that to prevent shock he must operate as skillfully as 
possible. Through local trauma, every tissue may become autonomous or paralyzed 
in relation to its Cooperation with other organs. Nevertheless, even in operations 
on the central nervous system, shock does not occur so frequently if an exceptionally 
carctul surgical technique 1s used 

Pain and fright as such may also give rise to a state of shock and may paralyze 
normal adaptive mechanisms, Acute pain in the intestines may bring about shock 
The knockout ina boxing match belongs tn this category 

Because of the special sensitivity of the peritoneum, an abdominal operation ts 
more dangerous than, for instance, a rib resection. Owing to the strange diffuse 
symptoms of shock, it 1s often rather dithcult to make a differential diagnosis in 
acute diseases of the abdomen, the complaints may be vague and diffuse, the shock 
symptoms may be more pronounced than the localized symptoms. The general state 
of alarm may disguise these localized symptoms.* 
I want to call attention to sull another, a tertiary form of shock. The moment 


patients come out of general anesthesia and return to an awareness of pain and 


anxiety May constitute a new danger period, especially for those with impaired 
circulation or who had preoperative panic. The fact that | observed three colleagues 
die of heart tatlure shortly after rather minor surgery made me aware of this tertiary 
shock phenomenon during the period of regaining consciousness. Every patient 
goes through a mental crisis postoperatively. This shock-like vicious circle can be 
checked in different ways: by using long-acting sedatives and ataraxics, by main 
taining warmth, by preventing loss of fluids, by giving a blood transfusion, and by 
avotding adrenocortical insufficiency Less known ts the fact that preoperative 
hypnotic suggestion ts sometimes beneficial. Morphine, with its depressant action 
on the diencephalic centers and resuleing hypoxia, ts here counterindicated 


From time to time every physician experiences how the sudden awareness of a 


* The influence of the previous medication on the severity of shock does not actually belong to my sub 
ject. Yet, this chapter of medicine becomes mori and mor important since, for instan cortisone products 
may cndanger the “shock-abilitv”’ of the organism, unless ACTH ts given at the moment of danger. Other 


# chromic medication such as insulin or ataraxtcs also may affect the adaptation mechanisms 
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disease can have a paralyzing effect on vital functions. As soon as the cancer patient 


realizes the nature of his affliction, his inner defenses collapse, and as a result, the 
When a patient with a malignant 


pathological process may progress more rapidly 
shock’ may 


growth is informed of the diagnosis, for example, this 1atrogeni 
have a paralyzing effect on him 


Trauma and surgery may arouse various castration fantasies 
The surgery may even be perceived as 


The tear of muti- 


lation may liberate long-repressed fantasies 
long-expected punishment. We can never be sure what mental reaction may add 
to the primary fright reaction 

The pathological process that takes place in case of secondary shock can best 
described as a collision of conflicting mental and physical defense systems in which 
brological 


he 


psychological withdrawal and regression interfere with appropriate 
adaptation. To understand this better, we need to know how the autonomic nervous 
system functions. The central nervous system regulates and maintains the normal 
relations with the outer world. The autonomic part takes care especially of internal 
functions and regulations Any sudden trauma causes a break in the mutual co 
operation between the intrinsic and extrinsic milieu, and it takes time betore new 
adjustive autonomous functions can operate. What we call shock’ 1s the delaved 
transition to a new adjustment 


For normal action in case of danger, it ts necessary that the autonomous 


nervous system should have the necessary energy in reserve. In catalepsvy we have 


already scen that although this reserve energy 1s enormous, tt ts not used appro 
actual 
power of achievement, the tonus, the tension, the preparation for activity. The 
on the other hand, 1s the regulator of internal energy, it takes 
potential’ powers of achtevement 


priately The sympathetic part of the autonomic system guarantees the 


parasympathetic, 
care of the building up of waste material, of the 
Overstimulation of the parasympathetic has a paralyzing efflect 


Normally, the stimulation and co-ordination of these systems is so interrelated 


and regulated, by means of aortic pressure and autonomic centers in the aortic arch 


that a reserve of energv can always be drawn on. Should the necessity arise in the 


case of emergency, requiring the consumption of more energy, a rise of sympathetn 
1 


tonus will occur, with a compensatory rise in blood pressure. But, as we have seen 


the blood pressure may already be reduced as a result of an added anxious antics 
Phe internal regulation ts now disrupted. The sympathetn 


pation and tear reaction 
mcg 


system continues to spend energy, while the parasympathetic ts no longer 
stimulated accordingly, and finally there ts no reserve of inner energy As Cannon 
in shock we sce an excessive activity of the sympathicoadrenal system, as ut 


Owing to the falling blood pressure 


said 


the decorticated animal. The balance 1s upset 
the action of the sympathetic develops unchecked 
put’ order of the external quest for increase of energy, W hile the appropriate internal 
Blood pressure falls sell further, whil 


Evervthing obevs the 


regulatory mechanisms no longer function 
the cataleptic tonus may be augmented. This condition may become irreversible so 


that death follows rather soon 
Thus, we mav call shock an unadjusted defense reaction or lack of adaptation 


energy | Selve After the first acute mobilization, a general paralysis of the psychi 


Veerloo 
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and physical defenses makes its appearance, or the two aspects may counteract cach 
other. It is noteworthy that in shock, as in the case of all anxiety and fear reactions, 
a certain period of development (incubation) is necessary before we experience its 
impact. Depending on the personality, many fear reactions have a delayed action 
However, surgical shock 1s also dependent on the mental condition of the patient 
and 1s usually worse when a violent emotional upheaval has occurred shortly before, 
even if the physical injury is slight. This point is important, because some neurotics 
tend to call for the surgeon rather than the psychiatrist: they preter to offer an organ 


instead of facing their conflict. 


SHELL SHOCK, ANXIETY NEUROSIS, COMBAT FATIGUL 


Shock in more modern terms called anxiety state’ or’ combat fatigue’ occurs 
atter shell and bomb explosions, after exhaustion, or just because of anticipated or 
acute danger at the battlefront. These syndromes form a special example of the 
previously mentioned conditions. Here we also witness a sudden breakdown in 
functions, a disintegration, and at the same time a disruption in the smooth inter- 
relations of autonomous functions. In such a case if there is also a physical ail 
ment many a surgeon is compelled to delay surgery until the patient has recovered 
trom his defensive paralysis. As I have already mentioned, in many cases the surgeon 
may be able to bring about a new adjustment by pharmacological means or blood 
transtusion, However, the apathy of the patient, and his passivity, may last for 
days. lL once treated a soldier, who, after a serious motor accident but in which he 
was not physically injured, became so passive that he had to be artificially fed tor 


days. Other psychosomatic phenomena may occur as well, for example, in combat 


fatigue, which ts a kind of chronic shock 

The best proof that this resignation and loss of memory are weapons of defense 1s 
evidenced by the fact that it 1s often possible to make the patient relive the fatal 
moment once more under hypnosis. This is actually done as a torm of therapy in 
so-called hypnoanalysis. Some patients spontancously give such an explanation in 
detense of their behavior 

In one case a girl was thrown from the pillion of a motorcycle and was picked up 
suffering from concussion, for the tirst weeks she suffered from retrograde amnesia 
She was no longer able to remember either the accident or events of the day before 
it. Later, she came to me tor a psychoanalytic treatment regarding certain neurotic 
symptoms that had nothing to do with the accident. During that treatment, the 
missing fragments in her memory gradually came to the fore, accompanied by severe 
emotional outbursts. The anxiety and fear caused by the fall were lived through 
and acted out again, giving rise to new defense reactions, by this time consciously 
and of shorter duration. Her somatic symptoms were comparable to secondary 
shock, with low blood pressure, etc. After that, when she had had a good cry, she 
telt as though a heavy burden had been lifted from her. The severe shock resulting 
trom a relatively small trauma could only be explained by the fact that on the day 
of the accident she had suffered an emotional trauma as well. It appeared that on 
this dav her fiance had broken their engagement and this had paved the way for the 
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grave symptoms of more generalized shock. Psychologically speaking, the accident 


was unconsciously provoked by a wish for self-destruction 


CONCLUSION 


Shock mental and surgical 1s explained as an inappropriate defense reaction to 
a traumatic onslaught, which takes place in a period of transition to new, com 
pensatory mechanisms. However, the psychic defense may interfere with the 
somatic defense and vice versa. In some cases death may occur from purely psy 
chogemic causes. Primary shock 1s defined as the impact of inappropriate psychic 
detense mechanisms on the organism. Secondary shock ts the reaction to real or 
surgical trauma interacting with psychic defenses. Tertiary shock ts detined as the 
moment of regaining Consciousness after trauma or anesthesia, resulting in increased 
painful awareness. The disintegration of higher mental functions (cortical func 
tions , through overwhelming mental trauma or paralyzing anti ipation, then causes 
the derangement of other necessary defense reflexes subcortical autonomous fun 
tions , thus disturbing an adaptive autoregulation and regeneration. A vicious 
circle may be set into motion in which the patient's condition gradually deteriorates 
until a new adjustment is made 

Some of these regressive reactions to danger and stress, such as catalepsy, the 
psychological counterpart of decerebrate rigidity, are worth further study, as they 
sometimes may be able to accelerate and activate regeneration and save the energy 
expenditure of the organism. In electroshock and artificial hibernation, we make 


use of this temporarily increased tolerance capacity of the organism 
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On the sun-drenched shores of the sapphire Latin sea the first civilizations were 
born. Between the rivers Tigris and Euphrates the Sumerians erected their first 
cities, while Egypt passed from the neolithic world of the flint to the splendorous 
world of the pyramids. Mesopotamia, like Egypt, was a gift from the river, a sowing 
of cultures in the desert that cropped up as bacterial colonies crop up in a Petri dish 
when one strikes it with a platinum loop dipped in bacterial culture 

The Mesopotamian civilization was man’s answer to the desert’s challenge to try 
and survive in its sun-charred, sand-whipped vastness. The Bible has perpetuated 
the story of Mesopotamia, whose idyllic peace, accented by sheep and palms, was 
often disturbed by desert nomads and mountain people craving the comforts of the 
cities in the plainland. Located on the route of the caravans, Mesopotamia benetited 
from the news and ideas that were as much a part of the caravans’ cargo as gold, spices, 
and incense. Sumerians and Semites dug irrigation canals and invented cuneiform 
writing, passing from mud villages to fabulous cities with soaring towers and hanging 
gardens. Their leaders blazed a trail of heroic legend: Sargon in Akkad, Hammu 
rabi in Babylon, Ashurbanipal in Assyria, Nebuchadnezzar in Chaldea. An atrocious 
deluge, followed by sandstorms that buried buildings and roads, obliterated the 
Mesopotamian civilization, leaving us only its cuneiform tablets 

Ihe message inscribed on these dusty tablets tells of great cities, of the Tower of 
Babel and the ziggurats, those skyscrapers of -he desert where a table of gold, a sott 
bed, and a handsome wench wanted tor the god that ruled the city through hts ‘’ buss 
ness manager,” the great priest. The tablets also tell about temples crowned with 
vast terraces, whence the priests tried to probe the mystery of the star-sparkled 
celestial velvet. Centers of the city were the marketplace and the temple, where 


virgin-priestesses warted tor the stranger who, with caresses and a silver coin, would 


deliver them from their vows. And there were majestic avenues brilliantly tlumi 
nated (by that same petroleum that 1s still today coveted by nations), flanked by 
huge bronze lions, threaded with colortul bazaars, and redolent of myrrh 

Writing and metals added new dimensions to human lite. The anthropomorphi 
religion demanded offerings of bread and wine to the Mesopotamians’ god, and the 


* This editorial originally appear fin MD Medical Newsmagazine, July, 1959 It is the 


serics of twelve devoted to presenting a philosophical outline of the history of Medicine 
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slavery-based economy contrasted sharply with their theocratic democracy, which 
required everyone to labor at the canals in peacetime and to be a soldier in wartime 

Mesopotamian art was an art of duration, static, geometric, massive, agoraphobi 
It gloritied gods, demons, and the dead. It feared open spaces, the awesome flatland 
that stretched endlessly all around, and the unfathomable celestial immensity above 
It sought co fight the amorphous universal chaos through a rigid geometry, opposing 
nature's curved lines with man-created straight lines 

Communication was limited by the lack of roads, which barred the use of the 
Wheel except in war chariots. All travel was done on foot. donk Vs, or river rafts 
Kings were buried together with their court, their jewels of gold, silver, lapis lazuli, 
and malachite. Remarkable were their mechanical inventions. the wheel, the 
pulley, the screw, the level, the wedge, and the inclined plane 

lo tight disease dysentery, the scourge of the river, ophthalmic ailments, the 
curse of the sands, and arthritis, the bane of humidity), the Mesopotamians 
sorted to a medico-religious medicine, since they believed that disease was either 
punishment by the gods tor their sins or possession by demons, and they considered 
the diseased person impure or taboo 

Mesopotamia, therefore, was the cradle of necromancy and mats In Mesopo 
tamian demonology, in their belief in demons and spirits “specialized” in causing 
ertain diseases, lay the seed of the future doctrine of specific infectious germs. In 
tections and neuroses were treated through magic rituals. Medicine was a secret art 


taughe only in temples, and all physicians were priests. Surgery progressed as wars 


increased and the surgeon became the physician par excellence. The Me sopotamians 
had knite doctors surgeons’), herb doctors Internists and spell doctors 
psychiatrists’ 

Their Hammurabi Code, inscribed on a pillar of black diorite and set up in the 
temple at Babylon, represents the first historical codification of medicine. It estab 
lished both the fees pavable to physicians for satistactory services and the penalties 
should their ministrations prove harmful. Medical care was completed by laving 
the sick inthe public square so that passers-by might offer advice had they ever had 
the disease themselves or known of any who had suffered from it, Recipes were 
discussed by the laity as freely as today they discuss dishes on a restaurant menu 
The Mesopotamians created an astrology that was concerned not with nativities but 
with the study of the heavenly mechanics, and that was the precursor of astronomy 
\tter the heavens they studied the earth in search of augurics, the most important of 
which, together with the flight of birds and the flix kering of flames, was hepatos ops 
Examination of the liver of sacrificed animals was a costly practice The liver was 


considered the seat of emotions and the most vital organ in the human body, since 


it appeared so large and full of blood during sacrifices. Its examination was performed 


invsitu, in the “palace of the liver,”’ its scarlet architecture of vessels and ligaments 


sharply etched beside the green moon of the gall bladder 
Diagnosis, which was based on hepatoscopy, astrology, dreams, and auguries, 


led to etiological therapy through repentance tor sins committed, expratory rituals, 


the expulsion of demons, sympathetic magic, and offerings of milk, honey. and beet 
Also used in therapy were frurt, 


Symptoms were believed to be the disease itself 
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cereals, spices, flowers (garlic, roses, oats, laurel, and tamarind ), mineral and animal 
substances, massage, plasters, and baths. Besides an extensive pharmacopoeia, the 
Mesopotamians had a sewage system, they established the notion of certain days for 
resting, they had a calendar, mathematics, archives, and libraries, and they realized 
the necessity for tsolating the sick. The cradle, together with Egypt, of medical 
culture, Mesopotamia ts an immense wall on which archeologists are sll rapping 
their knuckles in search of the rich historical treasures hidden within its ancient stones 
Mesopotamia’s rival, yesterday as today, was Egypt, a‘ soctalist’’ theocracy in 
which the Pharaoh was a god, just as Mesopotamia was a democratic” despotism 
and the king was a mortal. Egypt was an oasis in the desert, a corridor of fertile 
land watered by the sacred Nile. On the Nile’s periodical inundations | ateributed 
to the tears shed by Isis over her husband Osiris) depended the Egyptian economy 
The Egyptians forced the people to erect dikes and dams, adopt a solar calendar, in 


vent geometry in order to delimit private property whose boundaries were wiped off 
periodically by the inundations. They were also compelled to organize a complex 


social state to maintain the unity of the people, which was constantly threatened by 
the river, as well as the greatest bureaucracy in history, with the mevitable loss of 
human individuality 

For many centuries the land of Egypt, victrm of numerous successive invasions, 
kept contracting and expanding in the same manner as an amoeba contracts and ex 
pands under the microscope. Originally an amalgamation of neolithic clans, united 
by Menes, Egypt had a history of feudalism, anarchies, invasions, and vast military 
powers, which used horse-driven war chariots. Small in size, great in enterprises, a 
veritable stone coffer locked by rock, sand, and sea, for millennia its language and 
writing remained local and hieratic, until the Rosetta stone was deciphered 

From the neolithic culture, Egypt, under the Pharaohs, almost jumped to a civil 
zation that knew hicroglyphic writing, metals, how to make papyri tor writing pur 
noses, alphabetic signs, colored glass, and metal alloys, and that had a caste of scribes 
from which would spring the first physicians. They built the pyramids by means of 
the level, the ramp, and the roller. They embalmed the human body so as to preserv« 
the soul. Tombs, mummies, and steles reflected the Egyptians’ obsession with death 
and with preservation of body and soul. The climate itself helped to preserve all 
things: papyri, silks, stones, and the dead. Outstanding among the Pharaohs was 
Akhenaton, who instituted a monotheistic cult to the sun and who had his wite, 
who was also his sister, immortalized in art. Thanks to him, she of the swan neck, 
the beautcous Nefertiti, still gazes upon us, her single crystal eve sparkled by some 
inner dream 

The Egyptians’ lack of individuality was retlected in their art uniform, rigid, 
massive, and crowded with columns, as if with such optical crutches they sought to 
combat the visual agoraphobia that bedeviled them. Monumental, monolithic, 
sepulchral, and funereal, their art made of homes transient places and of tombs the 
eternal dwelling. Each tomb was a temple where the deceased substituted tor the 
god. Not realizing that there was immortality in biological paternity, they sought 
it instead in death, around which they created a gigantic cult. Ruled by the law 
of frontality, their art never represented a lifted foot, rarely a woman, never a smik 
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Instead, 1¢ teemed with sphinxes, gods, lotuses, and papyri. An art for the illiterate, 


it reflected the technology of the times and was a hymn in stone to the immortality 


that comes only with death 

Stones and papyri describe the Egyptian way of life their consanguineous mar 
riages, simple garments, and meticulous pulchritude, their meals of bread, fish, 
lates, and beer; their houses made of adobe or mud and lit by castor oil soaked sale. 


Ge 


the cruel lite of the slaves toiling at the mines or pyramids, and the women, their 
busts gilded, their eves painted with lead sulfur, and their lips stained green and 


blac k 
Mummitication was developed to a remarkable degree, tor the Egyptians believed 


that the éa or soul returned to the body after death. It the physician's duty was to 


prevent putrefaction of humors inside the living body, the embalmer’s duty was to 


prevent putrefaction inside the dead body. Sodium bicarbonate, cedar ol, wine, 


and aromatic herbs were used in mummification; the viscera were removed, the 


body was swathed in gum-soaked linen, and the face was traced with cloth of gold 


and precious stones. The mummy was then laid to rest in the sepulchral chamber, 


together with canopied jars containing the viscera, to wait tor the Final Judg 


ment. Yet, though millions of embalmings were pertormed, not the slightest prog 


ress was recorded in anatomy, which was studied only tn animals tn the kitchen of 


in sacrifices at the temples 


Medical papyri, written twelve centuries betore the Swmma Hippocratica, give us an 
The 


idea of Egyptian diseases, which were transmitted by water, thes, and food 


Edwin Smith Papyrus reveals the Egyptians’ progress in traumatic surgery, though 


they teared to cut open the major organic cavities. It compares cerebral circumvolu 


melted copper,’ cranial fractures with crack in a ceramic jug,’ and 


trons with 
In describing 


it lists surgical symptoms and their empirical and magical treatment 
cases and lesions, the author of this papyrus seems to have been moved by a spirit 


of inquiry The Ebers Papyrus, of a later date, describes internal diseases and lists 


traditional therapies, just as houschold remedy books did in the seventeenth century 


Besides amulets and talismans, Egyptians used at least one third of all the medical 


substances known today from opium to gentian to castor and though 


they ignored their specitic indications and collected drugs merely as a child collects 


tovVs 
It is important to remember that the most ancient scientific documents are medical 


and mathematical, and the most ancient of all such documents is believed to be the 


Summa Hippocratea compiled in the fitth, sixth, and seventh centuries px Burt 


prior to the Swmma there existed a scientific tradition that was already old when 


Greece was voung. Pythagoras, Thales, and Hesiod, in the sixth, seventh, and erghth 


enturics B.c., respectively, linked their work on mathematics with the old I gy ptian 
Phe rad, which grants credit to Egypt as the place of origin of Greek 
the beginning of a medico-rational svstem, which dates 


an important 


theories 
drugs, already contains 
medicine as far back as the tenth century p« Bue if Greece lett us 
literary selection of its writings, Eevpt lett us only what time itself preserved, chietly 


religious breviaries and funeral texts and stones. Greek texts are a product of ther 


Golden Age; Egyptian texts are merely copies of ancient texts made when Egypt's 
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sun was already setting. This explains the inferiority of Egyptian texts, though the 
Edwin Smith and Ebers papyri record several scientific observations that were re 
peated twelve centuries later in the Swmma Hippocratica The Greek miracle, 
therefore, was a resurrection of the scientific cradition of Egypt and the Near East 
Medical practice which was shared by physician, priest, and medicine man 
reached such a degree of specialization and hierarchy that some physicians were cx 
clusively © guardians of the anus’’ of the Pharaoh, and most of them were experts in 
one disease only. The physician was summoned tor an ordinary atlment, the priest 
for a grave one, and their fees were paid in kind. The patient's clinical case histors 


was studied first, after which he was given a general examination, in which the 
physician's sense of smell was as much a guide as palpation, percussion, and pulse 
taking. When the diagnosis was ctiologico-magical, the demon or spirit that had 
to be expelled was specified. Empirico-rational diagnoses were symptomatic, and 


the symptoms pain, fever, tumor were believed to be the disease ttselt 

Therapy was based on dict, herbs gathered from the patient's own garden, enemas 
in imitation of the sacred bird of the Nile, the ibis), and external application of 
animal tat, particularly oxen fat. Physicians themselves, assisted by their servants, 
prepared all medicaments. They also used lancets, cautery, psychotherapy, and, 
above all, an eliminative and humoral therapy that made of purgatives a daily cos 
metic and of regular bowel movement an eternal blessing 

In Egypt, magico-religious medicine, which was popular because it was inexpensive, 
coexisted with empirico-rational medicine, which because of its high cost was 
lomited to the wealthy. Onlv near the end did the latter veer toward magic. A basi 
etrological cause of disease was considered to be the whdw, a principle attached to the 
materia peccans adherent to the fecal content of the bowel, responsible for putretac 
tion. The Egyptian concept of the nature of disease was based on an clemental physio 
logv: alterations in the air, in ingested toods, and in the blood (of which there was so 
much and loss of which they knew could kill a man The religion-intluenced physi 
ology believed that conducts’) carried the blood and the air through the body, 
which to the Egyptians was a mass of flesh and bones traversed throughout by canals, 
with a heart in the center. Since their land was a web of canals through which 
lowed the most vital clement, water, the Egyptian mind conjured an anatomical 
image of numerous canals through which flowed the blood, air, tood, and sperm, 
and which, Itke their irrigation canals, were suscepttble to obstructions, droughts, 
and tloods 

Egypt gave birth to Imhotep, (he who comes tn peace, a man with pensive eves 
and shaven skull, ‘the first figure of physician to emerge clearly from the mists of 
antiquity Osler Vizier to King Zoser, physician, priest, astronomer, and archi 
tect, Imhotep built the great pyramid of Sakkara, the Most ancient stone structure 
known tn history. Upon his death, he was transported up the Nile in a tuneral 
barge, his body swathed in pertumed linens, a necklace of talismans girding his neck, 
and the cothin surrounded with tlowers and moaning women with bare torsos. This 
was the beginning of his glorification as hero, semigod, and ultimately god ot med: 
cute, and his cult was eventually identified with that of Aesculapius in Greec 


Imhotep and Egyptian medicine are the connecting links between -the world of cal 
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cined deserts of archaic medicine and the sun-lit polished cosmos of Greek rational 
medicine 
Meanwhile, India, a great nation, was rising in the Orient under the Emperor 


Asoka, who built hospitals and academies. During the Vedic and Brahman periods 


of its medicine, epidemics were studied, surgery progressed particularly rhinoplasty, 
because there were so many punitive facial mutilations), a physicians’ oath was in- 
troduced, and three classical medical texts were born: Charaka, Susruta, and Bagh 
hatha, all based on the Ayar-Veda, the supreme myst document of Hindu medicine 

In its turn, China, influenced by the Buddhist philosophies imported trom India 
and by Confucianism in the North and Taoism in the South, would develop a civiliza 
tion far more technologically advanced than any Western civilization would be up 
to the Middle Ages, having invented the compass, gunpowder, silks, porcelain, and 


printing. The Chinese even “invented” the pocket handkerchiet centuries betore 


it was used in Europe 
initial period of magic became cosmological and botanical, developing a fantastic 


Chinese medicine, based on Contuctanist principles, after an 


pathology system, a veritable ivory tower with a purely theoretical toundation 
Diagnosis was based on examination ot the tongue and the pulse, which was regarded 
Che Chinese discovered numerous drugs, from ephedrine 
to camphor, and practiced acupuncture, moxibustion, and variolation. The first 
through which tlowed 


as a musical instrument 


consisted in the insertion of fine needles into the ‘canals 
the blood and humors, a method inspired by the irrigation canals in their land, and 
the second required the subcutaneous application of ignited combustible cones 

Phe Hebrews from Judea created three great religions Judarsm, Islam, and Chris 
tianity. to purify the soul, and a public health system to purity the body The 
Bible which meant even more to the Hebrews than the Homeric epics did to the 


Greeks records cases of leprosy and epilepsy and the most ancient prophylacti 
hvgtentc legislation 
The Amerindian 
empiric lines of primitive medicine 
And while these cultures sparkled the horizon, there came to happen the Greek 
miracle, a brillant epiphany in which man found his full historical dignity 


cultures Mavan, Aztec, Incan tollowed the same magico 


Medical Society Attacks Prescription Referrals 


The Philadelphia County Medical Society recently published an editorial, in tts 
othcial yournal, denouncing physician-pharmacise tic-ups on prescription referrals 
Cited as objectionable was the practice of referring patients Co a speci pharmacy 
with the prescription blank bearing only a code or number to designate the medica 
tion wanted. Special telephone lines between physician's office and pharmacy wer 

Such a relationship, the editorial savs, leads patients to suspect 


also criticized 
her Phe Philadelphia 


ollusion with some sort of a financial kickback to the presert 
Association of Retai! Druggists has long been critical of referral policies of some 


physicians in that area 
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BOOK REVIEWS 


History of Medicine. GuTHRin. London, Thomas Nelson & Sons, Led., 
1958. Pp. 464 


History, including the History of Medicine, must be told as pageantry, if it is to 
be alive, and history must be alive or it ceases to be history. Of all histories of medi 
cine, our favorite ts this one, written by a wandering Scotsman who has the luminous 
mind, the humorous heart, and the bright word of the born raconteur 

Dr. Douglas Guthrie, of Edinburgh, has for many years been enriching the litera 
ture of medical history with his imaginative mind and precise words. He ts a™' born 
medical historian, a teacher of great distinction, and a restless world wanderer 

Dr. Guthrie's Hzstory of Medicine does not pretend to compete with basic referencc 
books on medical history sometimes tragically untinished, as those of Sigerist and 
Neuburger. It was originally conceived as a ‘consecutive narrative, showing the 
progress of the healing art,’ from the stone age of the medicine man, depicted on 
the wall of the Trots Fréres Cave in the Pyrenees, to the golden age of William Osler 
The book, as published in 1945, was praised by medical historians of the stature of 
Charles Singer, by medicine-mocker George Bernard Shaw, by distinguished scientists, 
and by daily newspapers, as a tour de force in condensation and conciseness without 
sacrificing information or scope. In the limited space of 400 pages, Dr. Guthrie has 


compressed the extended historical time of more than one hundred and twenty cen 


turies of medical history. And now the book reappears in a new edition, extensivels 
revised and brought up to date 

Once again we have merrily plunged, led by the author's sott, authoritative, witty 
voice, into the pages of this book, which 1s what all books on history, and even 
scrence, should be: a delight to the literary ear as well as a guide to the scientity 
mind. Here we watch the birth and death of civilizations as a musical background 
to the majestic syinphonic crescendo of medicine, we mect the investigators, the 
clinicians, the educators, the proncers and the retormers, the geniuses and the quacks, 
who in their own different wavs wove medical threads into the tapestry of history 

Phe tllustrative 72 plates there can never be enough in a book on medical history 
are well chosen, and the reterences are skillfully kept out of the narrative, standing 
like well-behaved children do, aside from the paradk A most valuable appendix 
gives an excellent critical bibliography on texts and journals on medical history 

The new edition also contains a supplement that adds valuable new material to 
different sections of the book, from Peruvian mummies to the Index Medicus. The 
skill of the author ts clearly visible in this volume, attractive as a traveling com 
panion, quick reference text, or clegant bedside friend 

We heartily recommend this book as the expression of the worthy endeavor ot a 
beloved medical historian, an inspired teacher, and a writer whose lucidity, cuphony, 
and evocative power honor the storvtelling tradition of his mist-and-magic native 
land. Marti-lhatiez, M.D 


General Diagnosis and Therapy of Skin Diseases: An Introduction Dermatology for 


dents and Physsctans HERMANN WERNER SIEMENS, M.D Translated from the 
German edition by KURT wiener, M.D. Chicago, The University of Chicago 
Press, 1958 Pp 324, with 375 illustrations Price $10.00 


illustrations enhance the value of this thorough book 


Hundreds of excellent 
ases are fully described This ts a 


Diagnosis and therapy of all types ot skin disc 
fine textbook and also a useful reference for the physician 


Fundamentals in ( ardiology. JOUN B. WILD, M.D Springtield, Charles Thomas 
1958. Pp. 83 Price $4.50 : 


In this book the author correlates clinical evidence of heart disease with clectro 


cardiographic findings. Thus the physical signs of heart disease may 
al phenomena, hut instead as they actually relate to the 


ve studied 


not as mere physiologi 
patient 

Phe physiologt 
ship to the normal heart sounds are first outlined 
pressure of valvular stenosts, valvulat insufficiency, and intra 


al principles of intracardiac pressure changes and thert relation 
Next are tully described the 


effects on intracardiac 
cardiac shunts 
iy of cardiology hy interrelationship of clinical findings and 


This method of stus 
is well handled here, this 


laboratory data is a very good approach, and since 1 
book should prove valuable to the student 


The Pathogenests f Coronary Occlusion, A. D MORGAN, M.A., M-D Springticld 


Charles ¢ Thomas, 1956 Pp 171, with 179 illustrations 


In this interesting hook the author begins with a historical review Of the literatut 


on the pathogenes!s of coronary occlusion In the rest of the hook he ts concern 


with presenting corroborative evidence fot the thrombogent theory of coronary 


occlusion of Professor John B Duguid 
Phis theory, frst published by Protessot Duguid in 1946 proposes that what 


called coronary atherosclerosis 1s frequently the end result ot arterial thrombos! 


t the lumen might be completely or partly hlocked by a lor. which 


yh 


He suggested tha 
side ot the vessel, to be overgrown by endothelium trom © 


later shrinks to one 
Opposite side, while the deeper part of the thrombus undergoes fatty degeneratiol 


The thrombus would then scem tO be an atheroscleroue thickening This theory 


some support by others, but is still a very controversial matter Th 


book ts to provide definitive proot of the theory 
hook bases his argument on both the literature and his 


has receives 
purpose of this 

The author ot the own 
series of 40) cases His proot is primarily | 
occlusion will find this hook interesting 


The book 10 lud 


sresented im terms of morbid histology 


Al] who are concerned with coronary 


whether they agres or disagres with Professor Duguid's theory 


179 excellent and pertinent illustrations 
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Current Concepts of Positive Mental Health. marie yanooa. Monograph Series no. | 
New York, Basic Books, Inc. Pp. 136. Price $2.75. 


Economics of Mental [/ness. rein. Monograph Serics no. 2. New York, Basic 
Books, Inc. Pp. 164. Price $3.00 


These two excellent monographs are the first in a series of 10 that will be pub- 
lished by the Joint Commission on Mental Illness and Health 

In Current Health Concepts of Positive Mental Health, the author examines existing 
views on mental health and analyzes them systematically. Among her conclusions 
are the following: Mental health ts an individual and personal matter and it 1s there- 
fore improper to speak of a “‘sick society.’" Standards of mental health differ with 
the time, place, and culture. Six major approaches are found to the subject of psy 
chological content of positive mental health: attitudes toward the self; growth, 
development, and self-actualization, integration, autonomy, perception of reality, 


and environmental mastery 
These and many other aspects of mental health are considered in this monograph, 
which represents a major step in clarifying current concepts of mental health 


In Economics of Mental Illness, Dr. Fein, an economist, explains a method of com- 


puting direct and indirect costs of mental illness. Direct costs are actual expendi- 


tures; indirect costs represent loss of production, of annual carnings, and of work 


vears by mental patients. The author estimates total direct and indirect cost of mental 


ilIness in the United States at more than $3 billion a year. His methods of estimating 


these expenditures should be valuable to those concerned in any way with the 


economics of mental illness 
It the quality of these two books ts an indication of what may be expected of the 
next eight books of this series, we may look forward cagerly to their publication 


Progress in Neurology and Psychiatry: An Annual Review. Nol. 12. Edited by 1 


New York, Grune & Stratton, Inc., 1957. Pp. 657 


This review of 4000 articles and books on neurology and psychiatry, most of them 
published in 1956, 1s a comprehensive, invaluable source. Thirty-six chapters are 
included, divided into four sections: basic sciences, neurology, neurosurgery, psy- 
chiatry. Each chapter is written by an authority in one phase of neurology or 
psychiatry, and the topics cover a broad range trom regional physiology of the 
central nervous system, to brain tumors, to psychiatric nursing and occupational 
therapy 

In cach chapter the author reviews the most important literature of 1956. The 
chapters are exceptionally well organized, thus the reader interested in the autonomi 
nervous system would tind the literature on that subject reviewed and evaluated 


under headings of Anatomy,’ Physiology,”’ and Clinical,’ cach heading being 


turther subdivided into logical groupings 
Phe contributors to this annual review have made tt a very usetul reference work 
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by their careful organization of data and pertinent, although limited, evaluation ot 


the literature 


Pneumoencephalography. GRAEME ROBERTSON, M.D. MELB), FRCP, RACP 


Springtield, Ill., Charles C Thomas, 1957. Pp. 482 


Pneumoencephalography in all its phases anatomical, physical, clintcal 


thoroughly reviewed here 
The author begins with a discussion of anatomical tactors, influence of posture 


on distribution of gas, reasons for ventricular filling and failure ot ventricular filling 


Particularly worth while are descriptions of pre xedures in pneumoencephalography, 


including: a standard technique for the cerebral ventricles, demonstration of the 
demonstration of the 


temporal horns, demonstration of the subarachnoid space, 


suprasellar region, and many others 
Phe text is supplemented with 209 excelent illustrations and numerous 


reports 


Phystological Bases of Psychtatry. BY W. HORSLEY GANTT, M.D. Springticld, 


Charles C Thomas, 1958. Pp. 344. Price $10.50 


The first ewo parts of this book form a conglomeration of unrelated artick 
part | are in luded articles pre sented at the 25th Anniversary meeting of the Pavlovias 


Laboratory in Balermore, while part TT contains some ot the articles from the tirse 
meeting of the Pavlovian Society, held at the laboratories of Howard SS) Liddell at 
Part IL ts a bibliography of publications trom the Pavlovian 


Cornell University 


Laboratory 
Phe articles follow no pattern of continurty, and whereas some are verv t 
Phev range in subject from aging and cor 


ho i 


others are theoretical and generalized 
tional reflexes to a history of the Behavior Farm Laboratory at Cornel] University 
Objective Description which ts 


Included are a paper by John Dos Passos entitled 
and Hamilton Owens’ ‘Comments from an Edtcor 


completely out of place here, 


which adds nothing to the volume 
Most of the articles are poorly written and poorly edited, and to add to th 


fusion, even the table of contents contains an maccurate page reference 


Dermatoloer Formulary: From the New York Shan and Cancer Unit, Service of Dermat 


Dr Marton Sulzberger, Director Fd. 2.) eprrep py FRANCES PASCHER, MOD 


New York. Paul B. Hoeber, Inc., 1957.) Pp. 172. Price $4.00 


thus 


Prepared by the New York Skin and Cancer Unit, Service of Dermatology 


formulary ts a useful reference for all hospitals and clinics This ts the second edition 


It ts a comprehensive list of dermatologica 


of the formulary, completely revised 

preparations, organized into four sections: topical remedies, systemic therapy, arti 

for clinic use, and therapeutic aids. The emphasis throughout ts on practical therapy 


and explanatory notes are included where necessary 
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a new perspective in the 
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OF 
HUMAN 
DIStAS& 


JACQUES M. MAY, M.D. 


fe Medical Geography Department 
Geog 


foreword by 
FELIN MAR TIEIBANEZ, M.D 


MID pt ATIONS, INC. 
bast 60th St. New York 22, 


i’ na 
beorocy oF Disease 


sof 


\ Sa copy 


losed Billme 


(PLEASE PRINT) 


ADDRESS 


aphical Society, New York 


study of disease ecology 


The Ecology of Human Disease encompasses 
the study made by a world-famous medical 
geographer and ecologist of the occurrence 
and patterns of transmissible diseases as they 
arise among human groups throughout the 
world, through the combined workings of 
and social and economic 


climate, btoties 


factors. This remarkable book discusses the 


most important transmissible diseases 
within the basic framework of agent, vector, 
reservoir, host, and geographical distribu. 
tion. The major part of The Ecology of 
Human Disease describes the ecology of the 
principal infectious, nutritional, and behav- 
ioral diseases, including cholera, brucellosis, 
poliomyelitis, tuberculosis, leprosy, bacil- 
lary dysentery, salmonelloses, amebiasis, 
yaws, nematode infections, scarlet fever, 


measles, trachoma. 


fhout the Author: Dr. Jacques M. May is 
head of the Medical Geography Department 
of the American Geographical Society in 
New York, where he has been engaged since 
1948 in compiling the Atlas of Diseases, 
which comprises in the form of maps as com. 
prehensive a presentation of the distribu 
tion of certain human diseases as available 
data will permit. Dr. May ts a member ot 
the staff of the Medical School of New York 
University in the field of preventive medi 
cine and a visiting lecturer at the School of 
Propical Medicine of Harvard University 
School of Public Health of 
Columbia University 


and at the 


Beautiful design, format, and 
typography, The Ecology of Human Disease 
is an elegant and worthy addition to the 
library of every physician, anthropologist, 


social scientist, and human geographer 
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MD MONOGRAPHS ON MEDICAL HISTORY NO. 38 


A History of Ophthalmology 


by Gronce EF. Anrunaron, M.D. 
Associate in Ophthalmology 
Medical College of Virginia, Richmond, Virginia 


Foreword by Manri-lpasez, M.D. 


A History of Ophthalmology presents a study of the development of the “ophthalmo- 
logical mind” throughout the history of civilization. The book attempts to guide 
the ophthalmologist to the sources of concepts that regulate his daily clinical 
functioning. He is introduced to the great thinkers who established, through 
both reasoning and experimentation, the basic ideas of visual function and dys- 
function on which the science of ophthalmology is founded. Ophthalmology is 
carefully related to medicine generally in this work, and their roles of interde- 


pendence and interaction are shown. 192 pp., clothbound, price $4.00. 


A History of Ophthalmology is the third book in a series written and designed for physicians, 
sociologists, educators, and members of related professions, as well as residents, interns, and 
students. Under the editorial direction of Félix Marti-Ibéiez, M.D., Professor and Director 
of the Department of the History of Medicine, New York Medical College, Flower and Fifth ° 
Avenue Hospitals, the series is designed to enrich the physician's knowledge of medicine and 
to impart useful information. A History of Public Health by George Rosen, 
and A History of Neurology by Walther Riese, M.D, have recently been published. Beautifully 
designed and attractively bound in durable cloth, A [History of Ophthalmology exemplifies the 


ultimate elegance in the art of bookmaking and will make a handsome addition to your library 


MD PUBLICATIONS, INC, 
30 East 60th Street, New York 22, N. Y. 


Please send me one copy of A HISTORY OF OPHTHALMOLOGY 
at only $4.00 per copy. 


| Check enclosed. Bill me. 
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A NEW, ESSENTIAL, AND TIMELY BOOK | 


qntibietics 
| 


1958<E989 15. nd 17, 


180 REPORTS ON THE LATEST FINDINGS IN ANTIBIOTICS 
by 408 AUTHORS REPRESENTING 19 COUNTRIES 


PANEL DISCUSSIONS 

* Antistaphylococeal Aatibiotics-Maxwell Finland, Moderator 

Hospital Staphylococcal I. Wise, Moderator 

Historical Session Commemorating the Thirtieth Anniversary of the Discovery of 
Penicillin and the Tenth Anniversary of the Introduction of Broad-Spectrum Antibiotics 
SOME SELECTED SUBJECTS AMONG THE 180 PAPERS 

* Reports on the new antibiotic kanamycin * Novobiocin for hospital-acquired 
staphylococcal infections New antibiotics: streptovitacin and Kkucomycin 
Response of pneumonia and streptococcal tonsillitis to oleandomyein Vanco- 
mycin for severe staphylococcal infections * Use of ristocetin for staphylococcal 
pneumonia ¢ A pew sulfonamide sulfadimethoxine * Control of fingal infections 
of orchids with nystatin »* Response of the common cold to oxytetracycline tablets 


A Unique and Indispensable Volume for Every Physician, Research Worker, sad Teacher 
ONLY $12.00 for @ eopy of thie attractive, hardbound volume of 1100 pages in length, 
including charts, illustrations, ind a comprehensive index. 


MEDICAL ENCYCLOPEDIA, INC, 
30 East 60th Street, New York 22, N. Y. 


Please send me one copy of ANTIBIOTICS ANNUAL 1958-1959 at only 


Symposium on Antibiotics, 
| 
4 
$12.00 a copy. 
Check enclosed. Bill me. 
(Please print plainly) a 
| 


